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Sub-Presses and Compound Dies. 
BY A. H. CLEAVES. 


The utility of the sub-press may be ap- 
preciated by examining the accompany- 
ing illustrations and descriptions of actual 
cases in practice. They explain the char- 
acter of the punches and dies used for 
making the wheel and balance punchings 
used in watch-making, as well as many 





Fig. j 


/ 
WATCH WHEEL BLANK. 


of the methods employed in doing the 
work, 

In these two dies the plunger is 1% 
inches in diameter; the whole sub-press 
when the punch and die come together is 
but 7 inches over all in hight; while in 
the die for the smaller or escape wheel and 
wheels for ladies’ watches the plunger is 
only 1, inches in diameter. This repre- 
sents a good deal of capacity, and diver- 
sity of parts in a small space, and reflects 
no little credit on the designer, whoever 
he may have been. 

(hese dies, when properly made and 

', will do long and faithful service, 
punching the wheels out of spring brass, 
an’ will turn out 500 punchings a day 
ior . good many years. The balance, be- 
ins of steel, has a harder work to perform, 
bu: will do a great amount of it. 

r the high-grade watches the wheels 
ar shaved, or punched a second time; a 

and die called the “shaving-die,” 
construction nearly the duplicate of 
e shown, being used for this pur- 
In Fig. 1 the space A with dotted 
shows where the first punching is 


ie wheel stock, being only two or 
hundredths thick, makes a com- 
}“‘atively smooth punching ; so that r55 
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shaved from the first punching where the 
dotted lines show will leave a beautiful 
finish—in fact, a polish if the die is made 
smooth on its sides. This was done for- 
merly with a file and was called “cross- 
ing,” and, compared with the work of a 
shaving-die, was very inferior. 

In shaving thicker brass punchings, 
provision must be made for deeper break- 
age on the edges, especially on small con- 
vex curves and projecting points. Thus, 
on Fig. 2, a punching % of an inch thick 
and the circle at A to be finished ,;%, inch, 
would require two shavings, each ;}, inch. 

The edges of the blank punching at the 
concave curves B and C came nearly 
smooth like F, while the one at A came 
broken like G. So the circle on blank was 
fos inch, then it was shaved to {4% inch, 
and the next time to #4, inch. I found by 
experiment that trying to shave the ,35- 
inch at once on this point would break the 
stock out and necessitate shaving again. 
The pionts D and E pull down badly and 
must be left with surplus to shave off and 
turn off on top. 

Shaving this kind of work is a great 
improvement on profiling, both for finish 





American Machinist 






Fig. 2 


RESULTS OF SHAVING. 


and accuracy. The latter being especially 
important where the finished pieces are 
to be held positively in jigs or chucks 
for further operations. 

Good results in shaving punches de- 
pend on having the inside surfaces of the 
die highly polished, and the face of the 
die very smooth. The clearance should 
be trifling, and on wheel-dies the sides of 
the die are perfectly straight. While the 
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cutting edges are very sharp, the polished 
surface of the die acts as a burnisher on 
the brass, giving it a superfine finish. 

Let Fig. 1 represent a watch-wheel 
blank not over ,'5 thick; then the first 
punching will be like the figure, and the 
shaving die will trim out the stock in each 
division as shown by the dotted lines in 
the space A. The angle of the wheel-arms 
being 3 degrees, the angle of the punches 
for the spaces will be 75 degrees, the cen- 
ter of the wheel and the vertex of the 
angle being in different positions, and the 
angles on arm radii being 72 degrees. 

Fig. 3 gives a sectional view of plunger 
and base of sub-press containing the works 
of a wheel-die for the first punching. The 
cap A is screwed into the plunger and has 
a hole through the center, as sometimes 
the stock not being well oiled a punching 
may stay in the die, when it can be driven 
out by taking the sub-press out of the large 
press and striking a blow on the top of the 
shedder-pillar B through a rod inserted at 
the hole in A. 

If it is found that the punches remain in 
the die owing to the weakness of the 
spring, then the cap A must be removed 
and the spring stiffened by screwing 
down the plug C. This plug is provided 
with two holes for a pin-wrench screw- 
driver like one shown in Fig. 4. 

The spring D is made of square tool 
steel wound while hot around an arbor 
and opened by driving a cold chisel be- 
tween the coils. It should be wound like 
a left-handed screw; then it can be reamed 
out in the center, soldered onto an arbor, 
turned off and squared up on the ends, 
filed up and nicely finished. If wound 
right-handed the lathe tool will catch on 
the end coil of spring and tend to uncoil 
the same, and raise a “splogastic pre- 
sumption” generally. 

These features for pushing the punch- 
ings out of the die are general in this 
method of doing punch and die-work, and 
apply to a good many cases where the re- 
quirements are similar. 

By making the spring in this way and 
compressing it with a plug and screw- 
driver as shown, a very stiff spring can 
be used and a good deal of energy packed 
into a very small space. It will be seen 
that this use of the spring can be adapted 
to other cases in general practice, and so 
may be worth remembering. 
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The rest of the details in the drawing, 
excepting / and F, parts of the sub-press, 
may be said to belong to the punch and 
dic proper. G is a soft-steel socket for 
holding the upper parts of the die. In 
this case, allowing the die to be the part 
which gives the form to the work, the die 
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Fig. 3 
SECTION OF SUB-PRESS DIE. 


is above, and movable with the plunger; 
while the punch is stationary and below, 
or in the base of the sub-press. 

There are five pieces H H shown open 
and in section which punch out the waste 
pieces from spaces like 4, Fig. 1, in the 
wheel. (See section 1, h h.) These are 
the pieces in the shaving die that require 
to be perfectly smooth, as they give the 
finish to the edges of hub, arms and inside 
of rim to wheel. 

/ (see i, sec. 1) is one of five slips that go 
between the sections H H to give the form 
to the wheel arms, being of 3 degrees 
angle. A part of their horizontal section 
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corresponds to B, Fig. 1. An end view of 
these slips is shown in section 1. This 
slip, compared with the die-section H, 
reaches the distance a, Fig. 3; while H 
itseli extends the length b, Fig. 3. So 
that the five slips, with the five sections, 
make a solid mass as shown at section 1, 
leaving spaces the shape of wheel-arms 
between the sections H for the distance 
b, Fie. 2. 

The sections H and slips J are held in 
the socket G, mostly by friction, being 
fitted closely and pressed in; but for fur- 
ther safety by the little steel collar or plate 
J, K is for cutting the outside rim of wheel 
punching. It should be located by a 
shoulder on G, not shown in the drawing. 
Screws for holding this piece pass through 
G into E, the plunger. G and one of the 
sections H must be located with dowel- 
pins. 
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Fig. 2 
PLAN AND GUIDE OF 
LOWER SHEDDER. 


The shedder (see details named “upper 
shedder,” “plan of guide,” “lower shed- 
der” and section 2) is a device for throw- 
ing the wheel punching out of the die and 
forcing it back into the stock again, or the 
strip of brass from which it was punched. 
The waste pieces at A, Fig. 1, go down 
through the opening in Il’, Fig. 3. (See 
also Plan of I’, Fig. 3.) That part of the 
upper shedder marked L (see detail / 2 and 
13, “upper shedder”) is a cylinder of tool 
steel tempered, and of the shape shown 
in section 1, Fig. 3. A groove Q is turned 
in it, and five grooves like R are planed in 
the interior of 1 until they meet Q. (See 
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q in detail of upper shedder, Q and q ir 
section 2, and r in the same detail draw- 


ings.) 
m is a piece like the wheel withou 
the rim. It has a hub and five arms 


little longer than the wheel arms, the ex 
cess in length filling the grooves R an 
resting on the seat furnished by the grooy 
Q. (See m in detail of upper shedder 1.) 

A number of pins like O (see o in detai. 
of upper shedder 2) pass through G and J 
touching L; being of such a length tha 
they hold the bottom of K and L in the 
same plane when the bottom of B is it 
contact with the top of G. Then the rod 
N being pinned in B as shown at P, the 
screw S passing through the hubofM locks 
the whole shedder, making it as one piece. 
So the pieces B NOLM S all move to- 
gether. This can be seen best in detail of 
upper shedder 2, where the several parts 
are practically one piece. 

When the wheel punching enters the die 
the spring D is compressed, and when the 
die leaves the punch the spring forces the 
wheel out again; but the spring pressure 
comes on the top of the socket G, leaving 
no service for the small screw S but that 
of locking the parts; the upward pressure 
being sustained by the pins O and seat Q. 

In the lower works, or punch in this 
case, T is a ring or plate attached to U, 
as shown by a small screw on the leit. 
(See ¢ in detail of same.) This has an 
opening on the under side about half its 
thickness for guiding the stock. (See 
ui in detail of lower shedder.) U is the 
lower shedder, and pushes the stock from 
outer rim of IV’, which is accomplished 
by three small springs like the one shown 
on the right. The three shoulder screws 
prevent the shedder from rising above the 
top of the punch. It will be noticed that 
the springs are not very strong, and do 
not require to be, as the wheels being 
punched close to the edge of the stock 
relieve the binding friction on the rim 
of W. V is the web of punch correspond- 
ing to the hub and arms of the wheel, and 
W is the punch for the rim; Y being a soft 
steel ring for holding WV on V, the latter 
being screwed and doweled to F. (See 
plan of l’, Fig. 3.) 

In the plan of V’, Fig. 3 (a detail), wil! 
be seen two dowel-pin holes aa and 6». 
I use two for locating V’ while fitting the 
same to die, and the other two for reset- 
ting after tempering; which I will describe 
further under methods of making the dies 

I said one of these dies on wheel wor 
would be serviceable for many years, get- 
ting out several hundred per day, prol- 
ably for twenty years; but I should have 
limited the statement to the upper or sec- 
tional part of the die, as the lower par's 
V and W require to be renewed occasio 
ally for the following reason: It will !:< 
noticed that the piece HW”, which punches 
the rim of the wheel, is turned off on tie 
outside, not only to enter the die K, bit 
to allow the shedder U to pass down 
something more than the thickness of the 
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tock on the outside. This makes the 
:ock in W contracted here, as it must be, 
avoid coming too near the inside angle 
con W and weakening the punch. This 
int is worth keeping in mind for general 
e; for these limits grow out of the fact 
hat a die with thin or narrow rim cannot 
deep, whether brass or steel is punched, 
id clearance does not help it. That is, 
t will not do to have more than one or 
wo of the waste punchings (in this case) 
» the straight part of W, as they expand 
ond burst the die. This requires economy 
n grinding or sharpening the lower die; 
but when made properly, they will do long 
service on thin stock. 
In Fig. 12, the same thing is shown 
learly; A being a steel regulator punch- 
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ing made in a compound die, and the 

center stock at B passes down through C 

‘ out. The stock at D being thin, if 

- than one punching is retained there, 

ts the shell at D. Tapering the hole 

with a broach or reamer will not work 

a a solid die. I have had such a die 

e above punch out over a hundred 

isand pieces without injury. The ad- 

ge of punching work in this kind of 

s found in the fact that the punch- 

«re perfectly flat, being held in shape 

stiff shedders; while if punched in 

that make the hole at one punching, 

“ng by the same with a pilot-pin or 

for the second punching, the stock 

‘awn down and distorted, in pieces of 

hape, and they cannot be flattened 
“ain to compare with the other work. 
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In Fig. 3, Z shows the diameter and 
position of the cutter used for milling out 
the spaces in V (see also in detail of V) 
like the form ccc in Fig. 1. This cutter 
leaves a little surplus on the sides of the 
web-arms to shave to size by the proper 
die before tempering. 

Figs. 5 to 11 illustrate the method of 
making the sections in the upper part of 
die. When the sections are made to be 
used with separate slips between them to 
shape the arms, a piece of square steel, 
Fig. 5 (dotted lines) is blocked out in a 
shaper, being long enough to cut up into 
the five section pieces. 

A fine graduating machine, for the 
planer or milling machine use, is put on 
the planer, the graduating machine having 














BLOCK USED IN GRINDING SECTION 
PIECES. 


a large bore for taper shank. A long 
arbor with taper shank is held firmly in 
the graduating machine, the round 
straight part being long enough to re- 
ceive the piece to be planed for sections. 
The arbor is planed as shown in Fig. 8 
A, and a section-strip B is soldered on 
and planed to shape as shown, the angles 
being obtained with the graduater. B 
and A are tinned over at C and clamped 
together while hot, two alcohol lamps 
being place under A to heat it. When 
cool, the work being revolved 72 degrees 
brings E in the horizontal plane, and 
planes it true with C, laterally. The same 
arbor is used for planing the slips A, Fig. 
9, and in the same way, substituting 3 de- 
grees for 72 degrees. The blank stock 
must be thick enough to solder down the 
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whole length. (See dotted lines, Fig. 9.) 
The finishing cuts on all these pieces 
must be very light to prevent any spring 
in the arbor. 

The groove in the section, and rib on the 
slip shown at B, Fig. 5, must be located 
carefully, as they determine the width of 
the arm, or the stock must be planed to 
a gage at some point like A, Fig. 5, cor- 
responding with arm in the wheel punch- 
ing at that place. 

A, Fig. 6, is one of five steel blocks, 
cut from a piece planed to proper angle, 
and screwed to face plate of lathe in a 
circle. (See a, a, a, a, a, in detail of grind- 
ing method.) The section pieces B are 
soldered onto A, where they extend over 
(see bb, detail of same) and are all ground 
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ARBOR FOR PLANING;PIECES. 


together after being hardened. In solder- 
ing these pieces onto the blocks a, they 
are not sweated on by daubing a coat of 
solder all over them, as in Figs. 8 and 9, 
but are held carefully in place after being 
lapped perfectly flat, and touched with a 
clean soldering iron as shown at bb; no 
solder being allowed between a and c. 

In making them this way, the method 
described in connection with Figs. 5, 8 
and 9 can be dispensed with. The strips 
can be planed out carefully on the side B, 
Fig. 6, and A, Fig. 7. They can be sol- 
dered onto the blocks as shown in different 
views, either for turning off stock while 
soft or for grinding the faces true when 
tempered. The blocks A, Fig. 6, must be 
just right, having one side with angle of 
18 degress and the other 15 degrees to 
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center line of lathe. The face plate to be 
true and flat, scraped to a smooth sur- 
face. The faces of sections D, Fig. 6, can 
be obtained on 18-degree blocks; and 
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Fig 6, on blocks B, Fig. 7, in place of us- 
ing slips; and make the end which does 
the cutting, or G, Fig. 6, on blocks A, Fig. 
6, or 18 degrees. 
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GRINDING SECTIONS. 
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Fig. 15 


SUB-PRESS AND COMPOUND DIE FOR WATCH WORK. 


when the slips are soldered into them, 
making 75 degrees altogether, they can be 
worked on sides of blocks with 15-degree 
angle. The same way, if it is desired to 
use solid sections, grind or cut off face F, 


In detail of grinding method, the emery 
wheel is revolving in a direction opposite 
to that of the work on face plate, and is 
traversed half way across the face plate 
and back. When the work is to be 
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ground as shown at G, Fig. 6, then the 
pieces E, Fig. 6, must radiate from the 
center, instead of being placed as shown 
in detail of grinding method; the sma! 
ends to be ground pointing to or from th: 
center of face plate. 

Figs. 10 and 11 are two views of chucks 
showing how the sections are turned and 
ground off to remove stock before putting 
into socket G, Fig. 3, and finishing tc 
exact size. The chuck is planed or shaped 
out so that the vertex of 72 degrees angle 
A is at the proper distance from center o 
chuck. 

If not in the right position as to dis 
tance from the center, then when the piece 
turned separately are grouped together 
they will not produce a circle on their cir- 
cumference, but a series of curves. And if 
the sides of the angle in the chuck are not 
normal to the radius, or are off to on 
side of a line drawn through the center, 
then when a section is put in the chuck, 
as in Fig. 10, and turned off half its length, 
and reversed and turned, the same way 
from the other end, the turnings with too! 
in one position will cross each other where 
they meet. This can be remedied by 
scraping off the angle of the chuck near- 
est the center, until the turning marks 
coincide when reversed, and the stock 
being all removed from one side, the side 
that was planed keeps the work true. 
This principle holds good in scraping 
fits on slide rests, etc., taking all the stock 
except enough for finish from one side 
to prevent the loss of rectitude in the 
work. 

The pieces with the slips not yet 
cut off, as at J, Fig. 3, but of the 
same length as sections, should be forced 
in, all in a group, into a slightly taper- 
ing socket, each end having been turned 
the last time with lathe tool in one posi- 
tion. Then the back ends should all 
be turned together and forced into G, Fig. 
3, though not to the bottom, but against 
a thin seat or washer. The hub and out- 
side of die are then bored and turned close 
to size, and hardened and tempered. The 
variation will be slight in hardening, and 
the processes described being repeated, 
the sections and slips are forced to bot- 
tom of socket G. The latter soldered into 
a solid chuck with true turning, and the 
hub and rim of the die ground to exact 
sizes. 

Figs. 14 and 15 are given to show more 
particularly how two springs can be used 
to allow for slight variation in a balance 
wheel when punching the stock away 
from the arm. A shows balance with in 
side of rim and arm of steel, and outsi’ 
of rim of brass; dd the stock to ve 
punched out. The shedder shown at C, &, 
F, G and H is the interesting feature ° 
the die. Gh isa plan of view at +. 

Unless the depth K was the same in 
the balances, a solid shedder would ro 
rest on L and M at once, and the we 
would be injured; so F in Fig. 14, s 
at H, Fig. 15, rests on M and E, or 
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nL. The pins 7, Fig. 14, would rest on 

as shown at dotted circles tt t on Gh. 

F,H and Nare free to move up and down 
‘n E, G and C, as shown, especially at G i. 

he balance blank is located on pin Q, 

hich pin passes through hole P in bal- 

ce blank into clearance hole in H when 
‘he punching is being done. 

The shedder pillar R pushes one set of 
pins like T, Fig. 14, and ¢¢¢ in detail, sec- 
tion 3, under the inside spring, and a ring 
» under the outside spring pushes pins 
like V, Fig. 15 (see also u u, section 3), 
ind uu, Fig. 9h), which pass through R. 
So that R works E against L; while S 
works F, H or N against M. 

In Fig. 14 and section 3 the slip V is 
put up in halves, and in Fig. 15 is shown 
solid in section at W. Gm, Figs. 14 and 
(5, is shown in plan view at detail G m. 

Speaking of the dowel pins aa and bb, 
seen in plan of V, Fig. 3, I prefer to leave 
the rim of the punch as at c, free in the 
sub-press, so that it can be moved the 
slight distance required to place it in posi- 
The tops of arms d are left a little 
above the piece z, Fig. 14, and are filed a 
little beveling to enter the die, and after 
being used to locate the web G m, the lat- 
ter is screwed down and the dowel pins aa 
put in. Then the tops of arms are filed off 
even with z, and shaved a little and cut a 
little with cold chisel until fitted to spaces 
in die between hh section 2. Then it is 
hardened and tempered, and if found to 
crowd into the die, is fitted carefully with 
Gm and z, perfectly free, screwed into 
place, and new pins put in at 0b, plan of 
V, Fig. 3. 

Chicago, III. 
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A New Bicycle Ball-Case Grinder. 

The rate of development of machinery 
for bicycle manufacture has far out- 
stripped that of the bicycle itself, and an 
instance of this fact is in the machine here- 

vith illustrated. This machine has been 

on the market several years, has been 
successively improved, and has already ap- 
peared in our columns. 

In the old machine, the cups and cones 
were held in a three-jawed chuck which 
s slow to operate. In the present ma- 

e, which is called the ’97 pattern, one 
inovement of a lever serves to tighten or 


tion. 
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loosen the chuck as desired. The revolv- 


ng head in the middle of the bed has a 
ially designed chuck which will hold 
hubs to be ground either by the barrel 
y the flange. If but one emery wheel 
-d, and but one bearing is ground at 
e, the head is swiveled half way round 
rinding the other end. This revolv- 
head is now driven by a friction wheel, 
d of an additional belt as formerly. 
riction wheel is at the back, and is 
i to engage by the lever in front, 
) operates a cam wheel. The slide 
‘or the emery wheel was formerly 
'. and the spindle was made to move 
| out, exposing a part of each journal 
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to the emery dust. 
pinion upon protected slides. 


head are equipped with ball bearings. 
Fig. 2 shows the details of the draw- 
back chuck and the ball-bearing construc- 
tion. 

This grinder is made by the Diamond 
Machine Co., Providence, R. I. 




































In the present ma- 
chine, the rest itself moves by rack and 
Both the 
emery-wheel spindle and the revolving 
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of a vacuum above the bucket. Mean- 
while the water will have accumulated in 
the space a with the air above it. As the 
bucket passes the openings in the side 
of the barrel, the air will rush in and fill 
the space above the bucket. Finally, the 
conical bottom of the bucket will strike 
the water, and by means of the deflecting 
plate b will throw it through the openings 
into the interior of the barrel, where it will 
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DRAW BACK CHUCK. 





A NEW BALL-C 


Condenser Air Pump Without Foot 
or Bucket Valves. 

We illustrate herewith an exceedingly 
ingenious condenser air pump, the design 
of Mr. Frederick Edwards, and originally 
described in “Engineering,” from which 
we take our illustration. 

The action of the pump is not entirely 
clear at first glance, and hence we will de- 
scribe it in detail. Imagine the piston or 
bucket to be at the top of the barrel. On 
its descent, the discharge valves at the 
top will close, resulting in the formation 
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be caught by the bucket which ascends 
before the water has time to flow back. 
Finally, the air and water will be dis- 
charged together on the wup-stroke as 
usual. 

It will be seen that not only are the 
port valves done away with, but that the 
air from the condenser is given an ab- 
solutely free entry into the barrel of the 
pump, instead of, as usual, being obliged 
to force its way through water-sealed foot 
valves. As it is primarily the removal of 
the air which determines the perfection of 
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the vacuum, this feature is claimed to be 
an advantage—in fact, it was primarily to 
secure this that the pump was designed. 
Mr. Edwards’ contention is that the or- 
dinary pump, though in name an air 
pump, is in construction a water pump, 
while he has attempted to design an ap- 
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EDWARDS’ AIR PUMP. 


paratus in which the removal of the air 
shall be the first consideration. 

This pump is the outgrowth of re- 
searches made by Dr. A. B. W. Kennedy, 
assisted by Mr. Edwards, for the Institu- 
tion of Mechanical Engineers.’ It has been 
subjected to tests which are stated to have 
been highly satisfactory. No particulars 
are given, although they are promised at 
an early date. 
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American Lathes in Buenos Ayres. 
Editor American Machinist: 

I wish you could let your readers know 
that to day there is not an American-made 
lathe in this market for sale. The only 
one that was here, the firm who had it fo- 
sale put it in their own shop, as it was the 
best tool they had. They use that and 
push English, French and Dutch. If I 
could get catalogs of tools, it might be I 
could do them some good in my position. 

CHARLES A. HOWE, 
Consulting M. E. 
Gen’! Delivery, Buenos Ayres. 
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Gas-Heating Machines. 

The definition of “machine” being, 
“Any instrument or organization by which 
power is applied and made effective, or a 
desired effect is produced,” then an instru- 
ment or organization by which heat “is 
applied and made effective,” and a “de- 
sired effect is produced” with the accuracy 
and precision of a machine, may properly 
be called a “heating machine,” to distin- 
guish it from ordinary forge fires, furnaces 
and kilns, which produce a desired heat 
effect only by careful and skillful handling. 

While the use of “gas-heating machines” 
is yet in its infancy, their utility has been 
amply demonstrated, and in many kinds 
of mechanical work requiring systematic 
application of heat decided advantages 
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endless chain may be belted from a driv 

ing pulley, transmitting the proper speed 
which, in this case, is first ascertained b: 
moving the chain experimentally by hand 

but owing to the probable variation in th: 
speed of the driving shaft, it is best t 

connect the chain-drive with a counter 

shaft with cone friction pulleys, which en 

ables the operator to vary the speed of the 
chain at will and to adjust it to the exac 

requirements of the work. 

To get the desired and uniform hea 
effect, the supply of gas and air is ac- 
curately adjusted by the valves, so tha 
the work which is stuck on the pins, jus 
before they enter the heating chamber 
cannot be overheated. The exposure t 
the heat of the chamber must be lon; 
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Fig. 1. FURNACE FOR HEATING SMALL ARTICLES. 


have resulted from their introduction, and 
especially so in a great variety of the 
manufactures of steel. The simpler forms 
of heating machines are the gas furnaces, 
ovens, forge fires and muffle furnaces 
which have had occasional attention in 
this journal, while at least two of the illus- 
trations of this article typify a class of 
such heating devices to which the desig- 
nation “machine” is obviously appropriate, 
because it is the combination of the fur- 
nace and machinery which produces the 
desired effect upon the work. 

Fig. 1 shows a heating machine for 
hardening bicycle cones, shells, or any 
other small steel work which can be placed 
on the pins to be carried through the heat- 
ing chamber. Where the machine is to be 
used only for one and the same size and 
kind of work, the pulley which drives the 


enough to thoroughly penetrate the arti- 
cles without overheating the finest or thin- 
nest edge, pin, rim or other projection. 
The degree of heat to be applied is limited 
usually to a cherry or bright cherry red, 
and the speed of the chain must therefore 
be so regulated as to carry articles through 
the heating chamber into the cooli 
bath as soon as properly heated. 

The construction of such furnaces ce- 
pends primarily upon the size, shape and 
weight of the largest article to be treated. 
By this the length of the heating chani- 
ber, and the speed at which the chain is 
to run, are determined. 

With steel work having no small pro- 
jections, thin points, rims or edges, ‘1¢ 
temperature in the furnace may be raiced 
so as to do the work quickly. For li: it 
shells and work with fine projectio.s, 
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Fig. 2. FURNACE FOR 


receiving the heat more quickly than 
heavier bodies, the heat is toned down, 
and under no circumstances must it reach 
a temperature which could injure the 
steel. The speed of the chain being prop- 
erly regulated, the machine will do a con- 
siderable variety of work, differing in 
weight or shape. 

Where a large quantity of work is to be 
done, all of the same kind and weight, the 
heat and speed of the chain being once 
adjusted, the output will not only be per- 
fectly uniform in character, but also very 
large in amount compared with the usual 
methods. 

It will readily be seen that the features 
embodied in this particular heating ma- 
chine can be utilized in constructing ma- 
chines for a great variety of work, and a 

ichine for hardening mower blades has 
roduced excellent results. Mower blades 

heated only on the cutting edges, 
hile the body of the blade remains soft. 
he body of the blade is inserted between 
‘amp-jaws, conforming to it in shape, 
leaving the cutting edge of the blade 
osed. These jaws are hinged to the 
hain in place of the pins shown in Fig. 1, 
ud are so arranged that they close, as they 
er the furnace, upon the blades inserted 

’ the operator, and open to discharge 
em just above the cooling bath. While 
transit through the open air outside of 
he furnace, the jaws are sufficiently cooled 

‘ore they again enter the furnace to pre- 

t undue heating of the blades by con- 

with them. 
Fig. 2 represents a machine for heating 
car and knife blades, and was made for 
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SHEAR BLADES. 
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a prominent cutlery firm in Sheffield, Eng- 
land, for heating sheep-shear blades. The 
blades are inserted separately in the parti- 
tions of the cast-iron grate a. This grate 
rests upon the fire-brick slab, raised suf- 
ficiently from the furnace bottom to form 
a combustion chamber, into which the 
burners enter from opposite sides. The 
combustion chamber is completely sepa- 
rated from the heating chamber, front and 
sides, by the slab, which does not extend 
to the rear wall of the furnace, thus leav- 
ing a passage in the rear of the furnace of 
even width between the edge of the slab 
and the furnace lining. Through this 
passage or slot the flame is forced from 
under the slab supporting the grate into 
the heating chamber and passes over the 
grate in even volume towards the vent at 
the front entrance, the flame thus being 
reverberatory from front to rear, and 
evenly distributed over the whole width of 
the heating chamber. 

The thin ends and points of the blades 
are protected from contact with the flame 
by the cover F, which closes the rear half 








Fig. 3. FURNACE FOR TEMPERING AND COLORING, 
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of the grate. The heavier portions, at and 
near the handles, are subjected to this 
reverberatory sheet of flame, the cover 
protecting the points and thinner portion 
of the blade, while the thicker portions 
receive the direct heat of the flame which 
enters the open grate partitions and is 
thence driven forward until it reaches the 
draft flue at the entrance. The difference 
in time required to heat the thin and the 
heavier portions of the blade is thus ap- 
proximately equalized, so that the whole 
blade is heated uniformly in practically the 
same time; the thinnest part of the blade— 
as will be seen—is heated by conduction, 
while the thicker portions receive direct 
heat, the overheating of the vital portion— 
i. e., the thin edge and point—is thor- 
oughly guarded against. 

The degree of heat and the nature of 
the flame are under perfect control by the 
gas and air valves. The even distribution 
of the heat is assured by the furnace itself, 
and the pressure generated in the heating 
chamber expels and excludes the outer air, 
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while the flame contains an excess of car- 
bon and is non-oxidizing. With ordinary 
care, the heat cannot at any time exceed 
the exact degree required, and is steadily 
maintained for any length of time without 
any other trouble than a slight turning of 
the valve handles to diminish or increase 
the temperature. 

At Fig. 3 is shown a tempering or col- 
oring machine. This is for tempering or 
coloring small steel articles in large quan- 
titles. The work is placed in the hop- 
per, which feeds it in measured quanti- 
ties. At every revolution of the hopper 
a uniform quantity falls into the end open- 
ing of a spiral way, contained within a 
revolving cylinder, which is perforated, 
and is inclosed by an outer cylinder re- 
volving with it, containing sand. The 
articles are propelled through the spiral 
way to the outlet at M, and continuously 
subjected to the action of hot sand sifted 
upon them until discharged. The tem- 
perature is regulated, with reference to 
the thermometer, to the exact degree re- 
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quired for various tempers or colors, and 
there are four different means of controlling 
the heat, viz., by the burner D under con- 
trol of the gas and air valves G and B, th: 
air pressure by the valve C, the vent cock 
K, and the speed at which the revolver is 
run. It is thus an easy matter to ascertain 
the exact degree of heat needed for the 
desired result. As now in use, the revol 
ver is rotated three times per minute, and 
the heat is regulated by the burner almost 
exclusively. Where the articles to be 
treated are frequently changed, and differ 
in weight and size, the speed should be 
capable of easy regulation by conical fric- 
tion pulleys instead of a plain counter- 
shaft. 

The furnace is in use for pens, pen- 
holders, bicycle chain links, and has done 
excellent work of other kinds, the exact 
color and temper being attained easily 
with large quantities, and of perfect uni- 
formity. The machines are made by the 
American Gas Furnace Co., 80 Nassau 
street, New York. 


ELECTRICAL MACHINERY. 


Liberality of Mind Among Elec- 


trical Engineers. 
BY R. D. WILLIAMS. 


In a recent conversation with the me- 
chanical superintendent of one of our lead- 
ing electrical manufacturing companies, 
the statement was made that electrical 
engineers were among the most narrow- 
minded class of men in the world. This 
gentleman had left a purely mechan- 
ical industry to take his present position, 
and had had an exceptional opportunity 
for comparing and contrasting the spirit 
prevailing among mechanical and electri- 
calmen. He mentioned, as a conspicuous 
illustration of liberality, the articles on 
bicycle construction which have appeared 
in your columns, which have been prac- 
tically an interchange of experience be- 
tween the leading bicycle factories of this 
country. 

Of course, some spirit of privacy and 
illiberality is to be found in all industries, 
and to this the business of machine 
building is no exception. It is frequently 
met in efforts to obtain desirable matter 
for publiction, by all the technical press, 
and it would be foolish to deny its exis- 
tence. To a certain degree this can be 
understood, and to that extent it cannot 
be complained of. A concern which is 
obtaining a distinct advantage from some 
process of its own, cannot be blamed for 
desiring to keep it from its competitors, 
although it is usually true that great exag- 
geration characterizes the estimate placed 
on the importance of that line of action, 
which, it should be said, is much more pre- 
valent among men connected with the 
business side of affairs than among those 
connected with the mechanical side. Me- 


chanical men, as a rule, recognize that in 
the game of give-and-take each one ac- 
quires far more than he “gives away,” and 
act accordingly; but electrical men appear 
to have no such spirit. Each one seems to 
think that his own little notebook contains 
the final kernel of truth, which it would be 
suicidal to disclose, and he keeps it care- 
fully hid in his closet. Not only is this 
spirit manifested as regards the public at 
large, and between rival corporations, but 
between individuals, even when employed 
in the same shop. Each man is largely 
compelled to work out his own problems, 
unaided by advice or help from others. 
The gentleman already referred to, com- 
ing from a purely mechanical industry, 
had at the start but little knowledge of 
electrical matters; but, although placed in 
a leading position, he found a great 
amount of difficulty in acquiring the know- 
ledge which he needed from his own asso- 
ciates. A spirit of jealousy showed itself 
at once, in consequence of which he was 
compelled to pick up his information in 
scraps and by hard knocks. 

This is, of course, but a single indi- 
vidual’s experience, but corroborative evi- 
dence is not wanting, and my observations 
convince me that the broad statement 
made has a substantial foundation of truth. 
A comparison of your own columns with 
those of the various electrical journals 
affords evidence of a very conclusive kind. 
The department of “Letters from Practi- 
cal Men” is a standing illustration of the 
spirit which prevails among your con- 
stituency. Hints and experience of great 
value are here given from week to week, 
“without money and without price,” and 
purely in a spirit of mutual helpfulness. 
An examination of the files of the elec- 


trical journals will show that your col- 
umns contain four times as many letters 
of this type as all of them put together. 
In the rapid development of the applica- 
tions of electricity, new problems’ have 
arisen in rapid succession, and there is no 
existing field which would seem to offer 
as many suggestions for communications 
of this kind as this, or which would prom- 
ise to develop as much literature of this 
kind, provided the spirit which prompts 
such writing prevails. In point of fact, 
such literature scarcely exists at all—a fact 
which I can only attribute to the absence 
of the spirit necessary to produce it. 

There is probably no branch of industry 
which contains so large a proportion of 
technically educated men as the electrical. 
For some years the schools of electrical 
engineering have been turning them out 
in large numbers. The demand for such 
men came with great suddenness, and this, 
together with the attractiveness of the 
work, and the fact that it seemed to offer a 
means of skipping the grimy period which 
many mechanical engineers have to go 
through, caused these schools to become 
very popular at once. 

Education is supposed to have a broad- 
ening effect on the mind; in fact, in the eye 
of many educators this is its chief aim anc 
purpose. What sort of evidence in suppor 
of this proposition does the condition o! 
the electrical industry give? The grea: 
majority of leading mechanical men hav: 
come up from the ranks, and, whether the 
condition continues for the future or not, 
the present spirit of mutual helpfulness 
which characterizes mechanical men was 
established by those of little or no forma! 
education. The spirit which characterize: 
the electrical industry was, on the con- 


7 
} 
ry 
. 
$ 


be ugh 
bic SAS oe 


isn 











2) 


aba peewee a A 


> orate 


Mii eae Shige 


Rio 


Ra bee did 


ay 


nate 


ian 








PROP ne ep 


Pads OG SRN SS 


etn 


tet ENS CCRS 


ee 


pDeaiRtG 29 


Cid 


eevee re 


«i gaicbeadeies 
Bi dese 


OS NORE te, 








September 10, 1896. 


‘rary, established by educated men, and 
‘e contrast is not one of which education 
on be proud. 

A A A 


A Few Points in Relation to the 
Construction of Commutators. 


BY F. J. TURNER. 
II—Large Commutators. 


The type of commutator shown in the 

previous article will answer very well for 
mall sizes, say eight or nine inches in 

diameter or less; but for large machines 
it would not be sufficiently reliable. Al- 
though, as shown in the foregoing, it is 
possible to so proportion the insulation 
that every part will be pressed up solid, 
we cannot always depend upon it being so 
at every point. With small diameters 
there would not be much, if any, danger 
of a section dropping down, as shown in 
Fig. 3, because the outside edge is con- 
siderably wider than the inner one. But 
with a large diameter the sides of the sec- 
tions are more nearly parallel, and if one is 
unsupported underneath, and not held 
tight enough between the adjoining sec- 
tions, it can drop, and cause considerable 
trouble thereby. To avoid this, the shape 
of section shown in Fig. 4 is very com- 
monly used. The advantage of this shape 
is that the insulation H will tighten up 
with an amount of movement of the tight- 
ening ring that would produce a very 
slight effect on K; that is, if the insulation 
between the sections had been pressed up 
about as far as it would go. With this 
style of construction it is not at all neces- 
sary to have the insulation K thick enough 
to receive the downward pressure of the 
sections, as H holds them from dropping 
in and G from flying out. It will be easily 
seen that with this construction a solid 
support for the sections is insured with 
far less accuracy in the proportions of the 
various parts of the insulation. In some 
cases the ends of the sections are made 
with the beveled part cut inward, as shown 
by the dotted lines J, J. The action is the 
same in both cases, and will give as solid 
a construction as the other. 

Ifa commutator is not substantially con- 
structed it will give any amount of trouble 
when in use, because the sections will be 
seen to get loose and either drop below the 
surface or rise above it, and thus cause 
the brushes to spark badly—so much so, 
sometimes, as to short-circuit the arma- 
ture and burn out a coil or more. 

lt often happens that a well-constructed 

mmutator gives trouble simply because 

insulation between the sections is not 

© the proper thickness. If it is too thin, 
‘¢ is danger of short-circuiting two 
‘tions, and thereby burning out an 
mature coil. This, however, is a very 


ommon difficulty. As a rule, the short- 
“rcuiting of commutator sections is 
a ised by excessive sparking due to im- 
pcriect proportioning of other parts of the 
nine, 
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The most common mistake of inexper- 
ienced designers is to make the insulation 
between the sections too thick. When 
this is done, the brushes will spark, even 
if the machine is properly proportioned 
in every other respect. The reason for 
this is that the mica does not wear away 
as fast as the copper after it reaches a 
certain thickness; as a result, the mica 
soon projects a little above the surface of 
the metal. The difference may be too 
small to be measureable, but it will be 
enough to produce an imperfect contact 
between the brush and the commutator 
section. In consequence of this imperfect 
contact, heat will be generated, which will 


D 


Fig. 3 
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soon corrode the metal and cause micro- 
scopic sparks, which in turn will burn 
away the surface of the sections, thus caus- 
ing the insulation to project still further. 
This action is shown, much exaggerated, 
in Fig. 5, in which a shows the smooth 
surface before the sparking has com- 
menced, and 6 shows where the action 
begins, while c shows the ultimate result 
if the sparking is not subdued. The spark- 
ing commences at }, for the reason that 
when the brush leaves the section a and 
rises up on the insulation, the two nearest 
metal contacts are the corners of the ad- 
joining sections. As the brush just barely 
touches these points, sparking will take 
place with a resulting burning away of 
the metal, thus rounding off the corners. 
If the action is allowed to continue, the 
points where the sparks will pass will ad- 
vance toward the center of the surface of 
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the sections, because, as the metal next 
to the insulation is burned away, the points 
nearest to the brush will move ahead. If 
the commutator is sm#othed off with 
sandpaper the sparking wil) stop. This is 
simply because the sandpaper will cut the 
mica away so that it will be even with the 
surface of the metal. After a few days’ 
running the sparking will again com- 
mence, and grow worse day by day, until 
the commutator is again smoothed off. 
Whenever a commutator acts this way it 
may safely be assumed that the insulation 
between the sections is too thick. 

It must not be supposed, from the above, 
that the thickness of the insulation be- 
tween the sections of a commutator can- 
not deviate very much from a certain 
point without causing trouble, for such is 
not the case. The thickness may vary be- 
tween two and four hundredths of an inch 
without causing trouble. If it is less than 
two hundredths, short-circuiting would 
become liable, and, in fact, two hundredths 
should only be used on machines intended 
for two hundred and thirty volts or less. 
A thickness of five hundredths may be 
used, but it is liable to cause sparking. 
Anything over five hundredths is almost 
sure to give trouble. An insulation four 
hundredths of an inch thick is enough for 
a machine of any voltage used in practice, 
providing there is no tendency to spark, 
through imperfect proportions in other 
parts. 

A A A 


Letters from Practical Men. 


The “Manufacturing Machine 
Shop.” 
Editor American Machinist: 

Having designed the buildings and most 
of the special tools, in fact, laid out the 
entire plant of the “manufacturing ma- 
chine shop,” I would like to draw atten- 
tion to a few points in the construction of 
the buildings and tools which may be of 
interest. 

You mention in your editorial that 
“For heavy work some provision would 
have to be made for traveling cranes, 
which were not required in this shop, 
and consequently were not provided for;” 
this was so. With cranes, of course, no 
shafting could be so placed. Traveling 
cranes can, however, be easily provided 
for, especially if iron is the material used. 
The writer has now a building of this class 
under consideration, in which traveling 
cranes are to be used, the crane running 
on the bottom flange of the gutter, so 
that the crane is almost entirely in the 
roof. If it is eventually decided to drive 
each tool with individual motors, no shaft- 
ing, or very little, will be used; but if line 
shafting is used, it will be placed under the 
floor, directly under and in line with the 
gutters, the countershafts being fastened 
to bottom of gutter. This arrangement 
takes all belting entirely out of the way of 
the cranes. The location of line shafting 
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in the De Laval shops is such that it is 
well out of the way, and there is at the 
same time room for an 8-foot pulley and 
still have lots of head room. 

The ‘safety of the building in case of 
fire is a most important consideration. 
This was fully realized by the under- 
writers, as I was enabled to get a lower 
rate than any brick-walled building in the 
city. There is not an inch of the floor 
that cannot be reached by firemen with 
their stream of water, from the outside, 
without ladders or any thing of the kind; 
and as the floor is not level, but slopes 
east and west, two men stationed at the 
north and south entrances can keep the 
entire floor wet by simply playing the 
water along the center of the building; 
and the roof is so constructed that it would 
burn without falling. ? 

The most desirable things in a factory 
building are: A strong floor, free from 
vibration; a good and even light; a water 
and heat tight roof, and walls sufficient 
to keep heat in or out. The form of build- 
ing under consideration has all these 
qualities. 

Only in cases where a special tool would 
pay for itself in a short time were they put 
in, and even then they were as far as 
possible built-up of existing patterns, this 
being desirable not only from the stand- 
point of cost, but also time of construc- 
tion; the whole plant being built and 
equipped as shown in photographs, and 
several thousand machines made, in less 
than two years. 

The special No. 6 screw machine has no 
cut-off slide, as usually put on the Brown 
& Sharpe screw machine, but a short bed 
with automatic saddle and cross-slide and 
flat turret, so that tapers and parallel work 
can be turned at the same time. 

F. HART. 

Poughkeepsie, N. Y. 
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Blow-Pipe Wrinkles. 
Editor American Machinist: 

Those of your readers who use the 
ordinary mouth blow-pipe for soldering, 
or for hardening small work, probably 
know what a well-developed habit the 
mouth end of it has for gathering up dirt 
from the bench when laid down. More- 
over, the verdigris that collects on the 
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TO KEEP THE MOUTH END CLEAN. 
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brass doesn’t taste quite as nice as quail 
on toast. Fig. 1 shows how the mouth 
end can be kept clear of the bench by sim- 
ply driving or soldering on a disk about 2 
inches from the large end. The forma- 
tion of verdigris where it isn’t wanted 
can be prevented by simply tinning that 
part with soft solder. Neither of these 
tricks are original with me. 

Besides the mouth blow-pipe, I some- 
times have to use a larger one that gets 
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its blast from a foot-bellows. I noticed 
that in using this, unless I gave my foot 
a very sudden movement down, the inlet 
valve wouldn’t close, so I took in no air 
on that stroke. This violent foot motion 
was not only tiresome, but it wouldn’t 
produce a very regular blast, so I put a 
small screw-eye part way through the in- 
let valve, as shown in Fig. 2, and then 
stuck a piece of fine piano wire into the 
top board of the bellows, the other end 
of the wire passing through the screw-eye 
and relieving the weight of the valve. 
The valve used to drop down to about 
the position shown in the dotted. lines, 
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TO CLOSE THE BELLOWS VALVE. 


so, even if it closed, part of the air es- 
caped before it did so, and the addition 
of the screw-eye and spring not only 
makes it much more pleasant to work 
with, but also increases the capacity of 
the bellows to a small extent and makes 
a steadier blast. 

Mr. S. T. Freeland may be interested to 
know that a device very similar to the one 
he shows in Fig. 6 in the July 23d issue 
has been in use some years by an electrical 
concern, for graduating tangent galvano- 
meters. These instruments, as I recollect 
them, required a series of graduations of 
increasing fineness to measure the deflec- 
tion of the needle. As the strength of the 
current was proportional to the tangent 
of the angle of deflection, by dividing a 
tangent line into equal parts and drawing 
lines from these divisions to the center, a 
series of divisions was obtained that made 
the instrument direct-reading and avoided 
all reference to a table of tangents. 

WALTER GRIBBEN. 


A A A 

Worthless Patents on Worthless In- 
ventions. 

Editor American Machinist: 

In a recent issue of your valuable jour- 
nal you took occasion to discuss the merits 
of the device of a lathe attachment, pat- 
ented by D. F. Cornell, of North Fork, 
Penna., through our firm, and for which 
we awarded him a prize of $150 on the 
score of simplicity, wide field for applica- 
tion, etc. We think the strictures passed 
upon the invention, and especially upon 
the value of the patent, are unjust and are 
doubtless based upon a somewhat super- 
ficial examination of the device and the 
principles involved. In justice to our 
client and ourselves we ask that you will 
grant us an opportunity to reply to your 
criticisms. 





September 10, 1896. 


The chief point made against Mr. Cor- 
nell’s invention is that his is what is 
known as a “combination claim,” a class 
of claims to which you attribute little 
value. With this criticism we must take 
issue. Anyone familiar with patent’ law 
and procedure and the scope of claims 
knows that a “combination claim” is no 
more easily avoided than if the same ele- 
ments were embraced in a claim for the 
device without being expressed in the 
form of a combination. A claim for an 
article in which the same elements are 
named as in the combination claim would 
be just as easily avoided by omitting any 
one of the elements. Suppose the device 
includes the elements A, B, C and D; it 


would make no difference in the scope of . 


the claim whether these elements were 
claimed as a combination or as an article 
of manufacture. “Almost all inventions 
at this day that become the subject of pat- 
ents are the embodiment and adaptation 
of mechanical appliances that are old. In 
that consists the invention.” (Crandall 
vs. Walters; 9 F., 659.) 

If the rollers in this device had been 
a new feature they would have been 
claimed. But it is now well known that 
there is no invention broadly in support- 
ing any movable object on rollers for the 
purpose of lessening the friction. It hap- 
pens that this very idea is quite old—in 
fact is public property in this very art 
and is shown in numerous patents. Hence 
the statement, that “if there is anything 
new in this device it is the rollers upon 
which the carriage is supported,” is er- 
roneous. It would not take a very vio- 
lent stretch of the imagination to depict 
a lathe provided with rollers for the very 
purpose for which Cornell’s rollers are 
intended; they can be seen in practical 
use to-day in various parts of the coun- 
try. 

One of the chief objects of Cornell’s in- 
vention was to dispense with the segmen- 
tal rack heretofore employed and to sub- 
stitute therefor bevel gears, one of which 
is mounted on the shaft of one of the guide 
rollers. Now, the writer says that the 
patent can be avoided by dispensing with 
the bevel pinions, etc., and substituting 
therefor the rack (the exact device the 
patentee is endeavoring to get rid of), and 
thereby avoid any infringement. There 
never was a patent granted that could not 
be freed of infringement by such a dis- 
jointing, dissecting treatment. 

It is employing strong language to say 
that “mechanically, and as a lathe im- 
provement, the thing is worthless,” and 
we cannot permit such a statement to go 
uncontradicted. The invention is not 
worthless; the patent is not worthless. 
The device is operative, and no attempt 
has been made to prove to the contrary 
No evidence is furnished to show that it 
is impracticable. No reason has been 
given to show that for the purpose for 
which it is intended it is not most efficient. 
That the construction is new is evidenced 
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by the granting of the Patent Office after 

thorough examination of the records 

nd a careful consideration of all prior 

satents in the same and analogous arts. 

\ patent is.prima facie evidence that the 
vatentee was the inventor of the thing 

atented, and of its novelty and utility.” 
Corvallis Fruit Co. vs. Curran; 8 F., 150). 

In this connection permit us to quote 
he following opinion of a learned court 
na celebrated patent case (Gould Coupler 
Co. vs. Pratt e¢ al.; Vol. 75 O. G., 1547): 

“An invention does not cease to be 
meritorious because it is simple. The 
test should not be whether the mechanism 
is simple or complex, but whether the 
patentee has given the world something 
new, whether the public is richer for his 
‘ontribution to the art; whether he has 
produced novel and beneficial results. In- 
vention should be determined more by an 
ascertainment of what the inventor has 
ictually accomplished than by a technical 
analysis of the means by which the result 
is attained. 

“Where the true value of the invention 
lies in one element of a combination, and 
an infringer has appropriated that, he 
should not be permitted to escape upon 
the plea that he has omitted a subordinate 
and comparatively non-essential feature 
unless it is clear that he has omitted it. 
To find an invention meritorious and then 
defeat it by an illiberal construction is as 
inconsistent as it is unfair. To decide that 
an inventor has conferred a benefit upon 
mankind and subsequently destroy his 
patent by a harsh construction is con- 
demned by the general principles of equity 
and by express authority. The court 
should be diligent to give him the rewards 
of his genius and labor and resolve 
doubtful points in favor of the patent.” 

Mr. Cornell’s patent is valid and would 
most certainly be sustained by the courts. 
His device is simple, novel and effective, 
and represents an improved method of 
constructing a common and most useful 
machine. 

\ word as to the duty of the patent at- 
torney to advise a client as to the merit 
of an invention. We have not undertaken 
to condemn any patentable device. -The 
attorney who, in these days of wonderful 
discoveries and useful improvements 
based upon simple inventions, should de- 
stroy an inventor’s property in an idea by 
his simple dictum, would assume a _ re- 
sponsibility we would shrink from shoul- 
ering, 

JOHN WEDDERBURN & Co. 

Washington, D. C. 


[We have given space for the letter 
rinted above because we wished to avoid 
even the appearance of unfairness or of 
re ‘using to allow both sides to be heard. 
We shall not, however, devote much 
space to a discussion of it. Our original 
re marks upon the character and value of 
the claims in this patent were based upon 
“ompetent authority and we adhere to 
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them. As to the value of the invention, 
we should make ourselves ridiculous in 
the eyes of our readers by stating in de- 
tail just why it is worthless. Our readers 
are mostly machinists—intelligent ones— 
and understand at sight why the invention 
is worthless. Any machinist who has 
ever worked at a real lathe knows just 
what would happen to those four rollers 
if an attempt were made to take a cut on 
such a lathe and it is therefore useless for 
us to explain the matter.—Ed.] 
A a A 


A Sectional Die for Cutting Tem- 
pered Steel. 
Editor American Machinist: 
Some time since a correspondent from 
Chicago described a sectional die for cut- 
ting flat tempered wire. The peculiar ad- 
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ends are cut on the arc of a circle instead 
of straight across the wire, the operation 
becomes one that is a source of some 
anxiety, both to the machine runner and 
to the die-maker. 

In one shop, where the cutting and 
working of such wire is one of the regular 
processes of manufacture, the dies for- 
merly used were solid blocks of steel 
about four inches long, three inches wide 
and three-fourths of an inch thick. An 
opening shaped like Fig. 1 was made in 
the center and the punch fitted to the 
edges A and B. 

The life of these dies was very short, as 
the tempered pieces cut out by the punch 
would wear the hole larger at the top, and 
the consequent crowding would split the 
die, and if it had sufficient clearance to 
avoid this trouble, the frequent grinding 
necessary to keep the cutting edges sharp, 
together with the wear, would soon make 
the punch a loose fit. 

Fig. 2 shows how the trouble was over- 
come and a die made that is satisfactory. 
The die is in two pieces just alike and 
about two inches long. These are planed 
in long pieces cut from the bar of steel, 
being held in a special fixture on the 
planer, and are first planed to gage, then 
cut up and put on the planer in a holder, 
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vantage claimed was ease of adjustment, 
whereby the die could be closed as worn 
and the work cut off with a smooth edge. 
The cutting of spring-tempered flat steel 
wire is not an easy job at the best, and 
when the wire is nearly four times as thick, 
and may be four times as wide, as that cut 
by the above-mentioned die, and when the 


and the end planed to shape with a form- 
ing tool. Clearance is given by the holder, 
which does not hold the piece exactly per- 
pendicular to the planer table, but at an 
angle of about one degree. Probably a 
milling cutter would give better work, but 
there is none in the shop. The pieces are 
made interchangeable and only require 
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grinding on the top after hardening, and 
a little smooth filing on the cutting ends 
to make them ready for the work. 

Straps are put across the ends, each with 
a set-screw in the center to hold the die 
sections up to the cut. The ends of the 
straps are slotted under the binding screws 
to allow the screws in the press shoe to 
close the holder onto the die sections and 
make everything tight. The die is shown 
without stripper or gages. 

The wear on the punches is very slight, 
as the cut severs the wire and the ends 
separate enough to clear the punch. 

For some work, small punches are set 
in holes in the block each side of the 
punch, and holes are made in the die to 
correspond. Ofcourse, when using these, 
a part of the adjustability is lost; but the 
saving in die steel, and the ease with which 
one piece of the die can be replaced with- 
out renewing its mate, show an improve- 
ment over the solid die. 

The round punches are usually about 
ys Of aninch in diameter, and will make 
from ten to fifteen thousand holes before 
requiring grinding. The punches are 
oiled slightly with lard oil, put on at ir- 
regular intervals by the pressman. 


C. E. QuIMByY. 
Tilton, N. H. 
Aaa 
The Use of Steel Castings in Press 
Construction. 


Editor American Machinist: 

Some years ago I had charge of a press- 
room on what I then thought to be rather 
heavy work. It was using plain and com- 
pound dies on sheet metal, both brass and 
iron. Some of the work was very heavy 
for that class of dies, and we used to break 
a good many die shoes and bolsters. We 
used what I call “keyed-in” punches and 
dies; that is, the punch was held in a slot 
cut in the lower end of the gate, by a key, 
and the die was held in the shoe in the 
same manner—and, by the way, I never 
have found a better way yet to hold dies 
firmly when you are using a large num- 
ber of them—but the combination of the 
key, a three-pound hammer and a big 
Dutch die-setter on the handle was too 
much for the strength of the shoe to stand. 

After a good deal of talk I got the super- 
intendent to let me try a few steel ones; 
they were ordered, the castings came, 
were finished up and sent into the press 
room. They stood the racket ali right— 
even the big German and his hammer 
could make no impression on them. We 
had used them for a year or more, when 
we had the misfortune to break the bed, 
or body castings, of one of our smaller 
presses, and I took up the fight with the 
superintendent once more, and it ended 
in my getting a steel casting to replace the 
one broken. It took us quite a while to 
get it. We did not get steel castings in 
those days as quickly as we do now, and 
it was a rough casting at that; but we fin- 
ished it up, got it into place, and it did the 
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work in good shape. We could put a 
heavy job in the press that would usually 
have taken a size larger one, and I soon 
found that the die-setter got into the habit 
of saving all his heavy jobs for the “steel 
press.” 

Things went on in this way for a year 
or so more, when we had the bad luck to 
break one of our big presses. It was an 
arch press weighing about 8,000 pounds, 
and we were using some very complicated 
dies in them. There were, if I remember 
right, some 270 inches of cutting surface 
in a die less than 24 inches diameter, and 
we used to punch .025-inch and .o40-inch 
metal on them. It didn’t take much of a 
fight this time to get a steel casting ordered 
to replace that also. The makers of the 
press were kind enough to lend us the 
pattern, and the superintendent had two 
very heavy ribs put on it after we received 
it from them, which I thought at the time 
was a very foolish thing to do. I have 
changed my mind since then, and have 
told him so. We got the casting in place, 
and, I am ashamed to say, made the 
blunder of not bushing the bearings; i. e., 
we put a steel shaft into a steel bearing and 
attempted to run it that way. As a result 
we got stuck, or at least the shaft did. 
It made just five revolutions before it 
seized, and a “deuce of a time” we had to 
get it out. Well, we got the shaft out and 
bushed the bearings—there were three of 
them—got it set up and the dies in it 
once more, and the difference in the 
sound of the press from what it was be- 
fore the breakdown is something that is 
beyond my ability to put on paper. For- 
merly I could stand in almost any part of 
the room and hear the sound of the dies 
as they struck the metal, whereas it was 
not now audible over ten feet away, and 
there was a decided increase in the length 
of time a die would run after being 
ground. 

Of course, Mr. Editor, I don’t expect 
the press-makers to try to induce their 
customers to buy steel presses. It is hard 
enough, as one of them told me, to get 
customers to buy and pay for cast iron, 
and they must build what the trade calls 
for; for if the time ever comes that I 
start up a press-room of my own—-which 
is a long look ahead—I shall be in the 
market for some steel castings for a part 
of the plant at least. 

A. P. PRESS. 


A A A 


The Dampness or “Temper” of 
Green Sand. 


Editor American Machinist: 

After the green sand molder “cuts up” 
his sand heap, as we say in foundry par- 
lance, it soon becomes of varied tempera- 
ture from the water gravitating to the 
bottom, and the action of the air is to 
dry it out at the top and rear end of the 
heap. How zealously some molders will 
sprinkle down that portion that begins to 
get gray from lack of moisture, while some 
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molders will not be annoyed how the rear 
end of their heap may be as to dryness or 
untidiness. There is a veritable wealth of 
security, or immunity from disappoint- 
ment and mortification, in that dry end of 
the molder’s sand heap, if judiciously used. 
Not long since a certain casting came to 
a small foundry that required to be excep- 
tionally sound. It had been made at other 
foundries, in “dry sand;” that is, the mold 
was baken in an oven. But in this partic- 
ular foundry there was an absence of 
necessary conveniences to indulge in such 
luxuries. The piece was not large but 
the requirements were. The sketch will 
give an idea of the shape of the piece. 
There were two made in green sand, but 
when machined, imperfections were dis- 
closed that the customer could not recon- 
cile himself to, either in the friction or on 
the top of the rim portions of this casting. 
It being a sample casting, with prospects 
good for more if these could be made 
satisfactory, the foundryman wanted to get 
there, of course. After chewing on the cud 
of remorse, and of hopes deferred, over a 
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A DIFFICULT CASTING. 


couple of bad ones, an idea came to the 
foreman, and he carried it out as follows: 
Instructions were given the molder to pre- 
pare some good tempered sea-coal facing 
sand, fairly heavy; lay on about 2 inches 
of thickness of facing over the pattern in 
the nowel or drag, the narrow pocket be- 
tween rim and friction flange; fill and tuck 
that and vent it with the facing; then fill 
the remainder with the driest sand in the 
rear end of the heap; ram and vent as 
usual—but less vent is required than if 
the nowel was filled entirely with all tem- 
pered sand. 

The molder asked: “What advantage 
will the dry sand have?” 

“When your liquid iron goes into the 
mold it is of 2,800 degrees temperature. 
You have in your tempered sand 6.76 per 
cent. of water. Water is converted into 
steam at 212 degrees, and steam is con- 
densed into water when it contacts with 
matter colder than itself. Now, when the 
water is converted into steam, it attempts 
to escape. Your dry sand back of the 
tempered facing will condense this 
steam, and absorb the water as fast as it is 
made. Your metal will lie quiet in your 
mold; no agitation, consequently, no dirt. 
The result will be what our customer wants 
—a sound wheel.” 

Ten were subsequently made under the 
foregoing modus operandi, and every one 
as sound as if made in dry sand. This 
method has been tried on a great many 
pieces since, and it invariably works to 
perfection. Besides, there is less strain in 
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-yidence on the castings; for with tem- 
ered sand entire, the steam cannot be ab- 
>rbed to the same extent, and the sand 
yields; while dry sand, backing up the 
empered facing as it absorbs the water 
rom the condensed steam, becomes packed 
arder from the accumulated water. 

In a recent test to ascertain the amount 
f water required in well-tempered sand 
' found that a box of perfectly dry sand 
weighed 66% pounds, and that when prop- 
rly tempered it weighed 71 pounds, so 
hat the water added was 6.76 per cent. in 
weight. L. C. JEwETT. 

Boston, Mass. 


A A A 


A Novel Compound Engine. 


We illustrate an engine which may be 
worth looking at simply as a mechanical 
curiosity. The half-tone, Fig. 1, shows 
what would probably be called the back of 
the engine, with the driving pulley and 
the valve-operating mechanism. The 
front of the engine is simply a flat plate 
or cover the whole size of the engine, and 
Fig. 2 shows the arrangement and opera- 
tion of the working parts with the cover 
removed. To understand the principle 
upon which the engine acts, no letters 
of reference are necessary. The bottom 
or back of the working chamber is fiat, 
and the pistons and connecting rods are 
assumed to run constantly in contact with 
this flat surface. The face of the crank 
disk is also flush with this back flat sur- 
face. The front edges of the piston, the 
connecting rods and the face of the in- 
closing chamber are also flush with each 
other, and when the cover is secured in 
place, no steam can pass either the pistons 
or the connecting rods to their opposite 
sides. The “cylinders” at the right and 
left are rectangular in section, and the 
“live” steam operates only upon the outer 
faces of the pistons. The steam valves are 
at the two upper corners of the engine, 
and the valves at the lower corners are the 
exhaust valves. The principal exhaust 
valve, however, is the crank disk itself, as 
will be readily seen when the operation of 
the engine is understood. The slot in the 
face of the crank disk is always in commu- 
nication with the atmosphere or con- 
censer, 

Noting the position of the parts in Fig. 
2, and the direction of revolution as indi- 
cated by the arrow on the crank disk, it 
will be seen that steam has been admitted 
behind the right-hand piston; it has ad- 
vanced more than half stroke; the steam 

alve has closed, and in the present posi- 
tion of the piston it has advanced so far 
that a passage has been uncovered, indi- 
cated by the dotted lines, communicating 
irom this first cylinder to the crank cham- 
er, and the steam, partially expanding as 

- goes, enters the crank chamber and 
»*perates upon one side of the toggle joint 

ormed by the two connecting rods, press- 
ing them downward, and carries the en- 
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gine over the center. In the position indi- 
cated it will be seen that the previous 
charge of steam has been discharged from 
the opposite side of the toggle joint 
through the slot in the crank disk, and the 
lower sides of the rods have therefore only 
the atmosphere pressure against them, or, 
if the engine is connected with a con- 
denser, a more or less perfect vacuum. 
When the right-hand piston makes its 
return stroke, the pressure against the face 
of it is the same as that in the upper part 
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always discharges into the upper part of 
the same chamber. 

A good working model of this engine 
has been made, Fig. 1 being taken from it. 
It has been run by steam, and also “by 
vacuum alone,” or with the exhaust pipes 
connected to the condenser of a large 
steam engine and the steam passages open 
to the atmosphere. It will be seen that the 
engine is essentially, as claimed for it, a 
compound engine, the “cylinders” at each 
side being the high-pressure cylinders, and 
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Fig. 2. COVER REMOVED. 




















Fig. 1. A NOVEL COMPOUND ENGINE 


of the crank chamber, until the communi- 
cating passage is closed by the advance of 
the piston. When this passage is closed, 
compression begins as soon as the ex- 
haust valve in the lower right-hand cor- 
ner closes, and the amount of compres- 
sion is determined by the adjustment of 
this valve. 

The operation of the left-hand end of 
the engine is similar to that of the right- 
hand end, that “cylinder” always discharg- 
ing into the lower part of the crank 
chamber, while the right-hand cylinder 


the crank chamber corresponding to and 
performing the functions of two low-press- 
ure cylinders. The engine has no dead 
center. Serious difficulties in the way of 
successful practical operation of this en- 
gine will readily suggest themselves, and 
it is doubtful if it could be made a practi- 
cal machine, but it is interesting and, we 
believe, quite novel. The main difficulty, 
perhaps, would be to keep it steam-tight 
at the sides of the connecting rods and be- 
tween them and the disk. It is the inven- 
tion of Mr. W. C. Kelly, Hastings, Mich. 
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The Mechanic’s Climacteric. 


“Engineering,” London, in a recent 
issue has a thoughful editorial entitled as 
above. We can attempt only a brief sum- 
mary of it. 

The Amalgamated Society of Engi- 
neers (British) have difficulty in find- 
ing places for their middle-aged mem- 
bers, while there are not enough young 
men for the demand. The state of decay 
begins at forty-five, and after that it is 
increasingly difficult to get a living. 

Both the statement and the conclu- 
sions drawn from it are questioned. Large 
numbers of mechanics remain in steady 
employment until sixty or more, and other 
reasons than weight of years may produce 
the disability. Except for mere muscle 
work, the middle-aged should be able to 
hold their own against younger competi- 
tors. Experience and knowledge should 
more than compensate for the burning-out 
of the fires of youth. 

In all ranks and classes of life there is 
always a large proportion who are unfit, 
and who do not get along. Their specific 
incapacities are various. Some are in- 
capable of continuous exertion. They 
have their periods when they break out. 
Hobbies of some kind are often a relief 
and have a great steadying influence with 
such men. Another form of unfitness is 
in a tendency to make exasperating mis- 
takes. In an hour sometimes they can 
spoil more work than the average merely 
careless man does in a year. Then thére 
is the forgetful man. He is a terror when 
sent out on a job. He forgets to carry 
the most essential tools, and when he 
comes back he leaves something else be- 
hind. A love of intrigue is usually fatal 
to a man’s prosperity, especially if in a 
subordinate position. He cannot give 
proper attention to his work and he pro- 
motes strife all around him. The mis- 
chief-maker is never cured, and he should 
be gotten rid of as soon as possible. An 
over-sensitiveness, an impatience of con- 
trol and an inability to live peaceably with 
one’s fellows make a man a nuisance. 

Such defects as these cause men to be 
distrusted and avoided by employers. 
These defects become.more pronounced 
as the man gets older, and his repu- 
tation for them also spreads. The 
company of middle-aged derelicts is not 
composed entirely of such as these. Some 
are physically unable to do a fair day’s 
work, although usually not more than 
average bodily strength is required. The 
weak, the diseased and the dissipated fall 
out early; but the age limit should not be 
determined from those who, however 
numerous, must still be regarded as the 
exceptions. Their position is lamentable, 
but it is not therefore to be contended that 
‘all should be pensioned off at forty-five 
to fifty. Among the sturdy millwrights 
of the last generation a man was not 
deemed to have acquired the “mystery” 
until he had reached that age, and there 


AMERICAN MACHINIST 


were grand old fellows, with gray hair 
and spectacles, who could carry a job clear 
through without flinching, and put in a 
pile of overtime. Our politicians show us 
that there is no elixir of life like intellec- 
tual activity. It is the man who never 
thinks or plans who fails at forty-five. 
The “come day, go day, God send Sun- 
day”-men wear out much faster than those 
who put heart and mind into their busi- 
ness. The splendid self-help and self- 
sacrifice shown by workingmen in their 
benefit societies command our admiration. 
But the enforcement of a minimum rate 
of wages, which is practically a maximum, 
is a bar to mental exertion, and retards 
both intellectual and physical develop- 
ment. 

To every man, mechanic or not, the 
climacteric must come sooner or later, but 
loss of employment is no evidence of it. 
Employers value reliability. The slow 
worker, always on time, making a full 
week, not forgetting what he has to do, 
never spoiling a job, and never making 
mischief in the shop, is not lightly dis- 
charged. But if for these reasons he is 
retained when his hair whitens, he must 
have made his reputation in the years of 
his maturity. If the weakness of his 
character has been displayed again and 
again, if he has been weighed in the bal- 
ance and found wanting, then very little 
decay of strength will turn the scale com- 
pletely against him. The date of a man’s 
climacteric, even of a workman’s, de- 
pends more upon his mind than upon his 
body. 

A A A 


Skilled Labor. 


BY F. F. HEMENWAY. 


The loose way in which the words 
“skilled labor” are employed render them 
utterly without sense; worse than that, it 
tends to discouragement and demoraliza- 
tion. Reference is had here to the way in 
which they are employed by lawmakers, 
writers on economic subjects and in gen- 
eral conversation. True, they are not 
generally so loosely used by mechanics, 
who know better; but mechanics do not 
set the pace in the use of language. It 
would be just about as sensible to speak 
of “wet water” as of “skilled labor.” As 
the word “labor” is used in connection 
with industrial pursuits to describe work 
to an end, all labor is skilled labor, vary- 
ing in quality only. 

When I was a lad I used to find rather 
intense satisfaction in watching a wood- 
turner at his work in a small shop—meas- 
ured by the number of workmen employed 
—in which were made a variety of wooden 
articles, including the ancient spinning 
wheel. The different pieces—parts—of 
such things as they made were, of course, 
made in considerable quantities, and 
eventually assembled, much as would be 
the practice to-day. A good part of the 
turning was for purely ornamental pur- 
poses; but, unlike probable present prac- 
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tice, no forming tools were used. The 
turner’s tools were his chisels and his eye. 

What used to strike me was that this 
turner—he was amongst the first I had ever 
seen at the time—would place his pattern 
on a suitable rest before him, and, with his 
eye as-a measuring instrument of precis- 
ion, keep, so it seemed to me at the time, 
an almost constant stream of finished 
pieces dropping from his lathe, the pieces 
being so nearly alike that it was impossi- 
ble to “tell one from the other.” It was 
a boyish amusement of mine to take a 
dozen of these pieces, indiscriminately, 
and selecting one, put a mark on it that 
could be seen only after careful search, 
then thoroughly mix them together and 
try and select the one I had marked. I 
could never accomplish this except by 
accident. Fearful that it might be my 
fault, I would get workmen in the shop 
to make the selection, but could never see 
that their success was much, if any, better 
than mine after I had devoted consider- 
able time to the matter. 

I ought to remark that one end of one 
of the pieces that excited my admiration 
was turned taper for perhaps an inch and 
a half in length, this tapered end fitting 
a corresponding tapered hole. To pre- 
serve the taper and size of this end, the 
turner had a piece of iron through which 
a tapered hole was reamed. Into this he 
would hastily try about one in fifty of the 
pieces he was turning. 

These pieces were duplicates so far as 
the instrument used to measure them was 
concerned—the eye—and the eye is, prop- 
erly educated and in proper condition, 
more than the peer of any instrument of 
precision made by human means. 

It has always appeared to me that this 
turner, who measured these pieces by his 
eye, did just as creditable a job of measur- 
ing as the machinist does who measures 
and makes alike by the use of the finest 
measuring instruments. 

The pieces of wood were not alike, al- 
though a difference could not be detected 
by the instrument of measurement em- 
ployed. Neither are the machinist’s 
pieces of metal alike, though they measure 
alike by human instruments of precision. 
In either case the skill answers the pur- 
pose, though never sufficient; in either 
case there is room for advancement. The 
skill of the man who does the one kind of 
work is not necessarily superior to that of 
the man who does the other kind, and the 
skill of the man who digs and fashions 
ditches may exceed that of either. 

As intimated, the word “skilled” is 
loosely used; it is given a meaning not 
sanctioned by the dictionary nor by rea- 
son, and though the mechanic may be 
more correct in expression than others, 
his thought—his reasoning—is influenced 
by the incorrect practice of others. 

It is not necessary to go outside a single 
trade to find the intention to apply the 
false meaning—to make the word “skill- 
ful” apply to what is done rather than to 
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how it is done. It will not apply in that 
way. The machinist who, with the most 
practical correctness, turns and fits big 
crank shafts and the heavy machinery of 
the trade, is hardly considered as being 
skilled by the one who handles pieces that 
are weighed by ounces; while the former 
looks upon the latter as a tinker. And 
when the law speaks of skilled labor we 
understand the reference to be to the tools 
with which a man works rather than to ac- 
complishment. It is all wrong, and its 
educational influence is bad. All labor 
is skilled labor, and there is room— 
stretching away out—for more skill in any 
kind of labor than is ever applied to it. 
There is nothing more essential for young 
men to comprehend than this. 


A A A 


Machine Work in the Yard. 


The accompanying half-tone shows how 
a job was done not long ago in a certain 
machine shop, or rather, out in the yard. 
The picture must have a familiar look, 
especially to some of the old-time ma- 
chinists. A pulley or fly-wheel, 96 inches 
diameter by 20-inch face and 6-inch bore, 
was to be rebored to 7% inches, and the 
width of rim was to be cut down to 13 
inches. 

For boring the pulley a 6 x 6-inch tim- 
ber was bolted to each side of the pulley 
against the rim. On each timber was 
placed a 2%-inch bearing, a boring bar 
was put through the eye of the pulley and 
trued up in these bearings by the pulley 
rim; the bearings were then babbitted. 
The bar was driven by a belt led through 
the window from a pulley mounted in a 
20-inch lathe. We understand that the 
pulley stood upright for the boring opera- 
tion, but we are not told how the bar was 
fed. 

The operation of cutting off the rim 
speaks for itself. The rim of the pulley 
was 1% inches thick, and as it had been 
already turned, the edge served as a guide 
for the cutting bar. This cutting bar, as 
will be seen, was simply a timber of suffi- 
cient length with a horse at the end of it. 
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Peculiar Action of Tool Steel. 

The screw for the Sprague electric eleva- 
tor is made of high carbon tool steel, and 
much difficulty was experienced in find- 
ing a steel for the tools which would do 
the work satisfactorily. The steel fina!ly 
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still keen. There is, however, about a 
sixteenth of an inch drag on the side 
toward the work, by which the clearance 
has been destroyed, and it is to shape up 
this side of the tool that grinding is neces- 
sary. 























MACHINE WORK IN THE YARD. 


settled upon is an imported German steel, 
made by Eicken & Co., and its action 
under the cut is very peculiar. The tool 
does not get dull in the ordinary way, but 
continually sharpens itself, the form as- 








American Machinist 


Section of Tool 





PECULIAR ACTION OF LATHE TOOL. 


rhe tool was fed in a little at each revolu- 
tion until the rim was cut off. The job, 
when finished, was as true as if it had been 
done in an expensive boring mill. The 
photo was taken in the yard of the Middle- 
town Machine Co., Middletown, O. 


sumed being shown in our engravings, 
one of which is from a photograph of a 
tool after use, while the second is a sketch 
of this tool intended to show a section 
perpendicular to the cutting edge. In 
spite of the wear of the tool, the edge is 


This action is similar to that of rock 
drills in certain kinds of sandstone, in 
which the cutting edges sharpen them- 
selves to an almost razor edge, but we 
have never seen the action before in lathe 
tools. 

We should add that the tool shown is 
not at all exceptional, but is a fair rep- 
resentative of a boardful which we re- 
cently saw at the works of the Sprague 
Electric Elevator Co. 

he A , 

“Scribner’s” for September thus sum- 
marizes the official and semi-official action 
which has been taken in the United States 
upon the metric system: “In 1790, Thomas 
Jefferson proved that the decimal system 
would save an unconscionable amount of 
labor; in the same year Congress decided 
to wait to see what France would do; in 
1820, John Quincy Adams also thought 
that the metric system was incomparably 
the best, but decided that it was too much 
trouble to make a change; in 1866, Con- 
gress enacted that if anybody wanted to 
use the metric system they might do it 
with impunity. Let up hope that 1896 will 
bring a decided addition to this meagre 
record of legislative endeavor.” 

A A A 

The Hyatt roller bearings are being 
applied to bicycles by the Whitney Mfg. 
Co., of Hartford, which company offers 
to put these bearings into any make of 
wheel, and with it “coast” away from the 
best ball-bearing wheel made. In point 
of durability, the rollers certainly have a 
very great advantage over balls. They 
are put into barrel hubs, and extend the 
full length of the hub. 
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4 A A 
Prejudice and Mechanical Invention. 
Prejudice may be regarded as a good 
word with a bad reputation. As com 
monly used it implies something obnoxi- 
ous, and something which the world 


would be better without. The world will 


never be without it, and of necessity it 


must continually grow in power and in 


importance. The standing complaint of 
the inventor and the innovator is that 
prejudice forever bars his way. While 
the inventor so complains, the world at 
large may rejoice at the barrier raised 


against the ever-threatening tide of change 
and contusion 
We 


have to carry much, and we pick up more 


lo prejudge is a human necessity 


and more continually, and much time is 
load. W e 


know, and an 


pent in restowing our are 


more consistent than we 
unconscious process goes on continually 
of reconciling with each other the things 
know 


that we until they fit neatly into 


ich othe If there is no fit, we do not 
the 
antagonisms that 
The 


against every new thing, and it 


long contradic- 


harbor 
the 


Welconie or 


tions and are ir- 


reconctlable not 


rr, but all 


must prove its kinship to what has already 


presumption 1s 


made its home with us before we can re- 


17a if 
IV¢ 


It is 


right road when, as the world goes along, 


a fine evidence that we are on the 


rrejudice is more and more 


encountered 
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and complained of by the ignorant man 
or the pretender, and less and less by the 
and the That 


with 


deserving. 
fits 


well-informed 


something new and good well 


what we have already, speaks well for the 


wisdom and correctness of our selections 
Prejudice, so far 
first of all to 


accord with what has been fully ac 


hitherto from repel 


ing, is welcome novelties 
that 


cept (J 
Prejudice is constantly to be challenged 
and deed of 


renown to make a wide breach in its walls 


assaulted, and it is a high 


and to carry a new and revolutionary 


truth into the strongholds of our knowl- 


edge. Victory is the test of the truth. 
\Niany must still fall outside the breast- 


works and be buried and forgotten, and 


as to those who fail, the world is all the 
for their failure 
A A A 


A Dangerous Engineer. 


\n example of 


better 


operative steam 


eng 
neering as it is too often carried on is to 
be seen at present at Belmar, N. 
resort on the Atlantic 
Branch. A fishing 
built there, and the piles for it are being 


J., a sum- 


mer coast below 


Long pier is being 
driven by the hydraulic process, in which 
water is pumped through a hose to two 
sections of 


the 


iron pipe, from the ends of 


which water is delivered at such a 
pressure and in such volume as to wash 
away the sand and allow the pile to sink by 
its own weight. For pumping this water, 
a pump of the Worthington duplex type 
is used, and there is a boiler of the loco- 
motive type mounted on wheels for the 
sake of portability. On top of the boiler 
is a lever safety valve, which, when the 
writer noticed it, had the weight at the 
extreme end of the lever, and, in addition, 
a long, heavy poker hung upon it, reach 
ing nearly to the ground at an angle and 
partly resting upon the side of the boiler. 
Upon inquiring of the so-called engineer, 
we found that unless the poker were in 
blow off at 


which was objectionable. 


place, the valve would 100 


pounds, Upon 
being asked if 100 pounds were not enough 
to run the pump, the engineer replied: 
“Oh 
that 

Usually, when safety valves are thus in- 


yes; it will run with 4o pounds for 


matter!” 


definitely and criminally overloaded, the 
engineer has at least the excuse that more 
the 
condition 


steam pressure is needed work 


the 


for 


than valve in its normal 
will allow; but here was a man who either 
could not or would not keep steam within 
the minimum and 


Maximum pressures 


with 60 pounds lee-way, and was inviting 
death for himself and hundreds of nearby 
residents in cottages and hotels by doing 
a thing every intelligent engineer knows 
to be frightfully dangerous, and doing it 
without even the shadow of an excuse 
What makes such practices all the more 
dangerous is the familiar fact that a man 


who will do such a thing is ignorant 


enough to violate every other rule of prac- 
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tice necessary to secure reasonable safety, 
and altogether, the conditions present 1n 
that case probably make this steam plant 
about as dangerous as the big guns in the 
not far-distant proving grounds at Sandy 
Hook. Indeed, the total stored 
in that boiler, and capable of 


destruction, 


energy 
working 
would probably much ex- 
ceed that exerted by any single discharge 
of a 

An effective State 


cannon. 


license law for engi 


neers would seem to be the only real 
remedy for such a state of affairs. Not 
long since, a marine engineer employed 


on a boat plying the waters in the vicinity 
of New York, 


because it was proven that he loaded his 
than 


was deprived of his license 


safety valve for a greater pressure 


that allowed by the inspectors. It would 


seem as though human life on land wert 


1 


about as valuable as afloat, and is entitled 


to the same protection. 


A A & 


As we go to press with this issue, the 
daily papers announce the death of J. F 
Holloway, a mechanical engineer of wid 
acquaintance and with very many warm 
friends both in and out of the profession 
We 


next week. 


will give a more extended notice 


A A + 


Literary Note. 


A COURSE IN MECHANICAL 
For Evening Schools and Self-Instruction 
Louis Rouillion The Prang Educational C« 
Eighty-six 6x 8 inch 1 
plates. Price, $1.2 


> 
a" 


DRAWING 
pages and ag full page 


This is one of the most sensible books 
on mechanical drawings that we have seen. 
It begins, as usual, with the representation 
of geometrical solids and the development 
of surfaces, and proceeds with machine 
details. The plates are, obviously, direct 


photographic reproductions of actual 


drawings, without the intervention of the 
engraver, and they hence show what may 
be done with the pen. The third angle 
method of projection is taught, as it should 


be. 


the book to anyone desiring 


We can conscientiously recommend 
to take up 
the subject. 


A A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(161) C. A. W., Cincinnati, O., 
Is there any make of fountain pen which 
can be used successfully with any of the 
prepared drawing inks now on the mar- 
ket? I use a fountain pen, but it will not 
write satisfactorily except with thin inks 
A.—We do not know of any combination 
of fountain pen and prepared drawing ink 
that works for any length of time. If any 
of our readers have had a happy experi 
this line we hope they will let us 


asks 


ence in 
know. 

(162) E. M., Bridgeport, Conn., refer 
ring to Question and Answer No. 154, 
August 27th, says: I cannot clearly under 
stand your answer yet. Will you please 
to tell me what that 144 is? Probably you 
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than the side-wheelers. The 


machinery, while preserving the original 


numerous 


characteristics, has undergone many im- 
He also over-esti- 
improvements the 
While the situation 
has bettered in 
there has been no great improvement in 


provements in detail. 


mates the made by 
general government. 
places, 


been somewhat 


the low-water channel as a whole—cer- 
tainly not enough to warrant any radical 
changes in the construction of the 
steamers 

He compares the advances which have 
been made in the ocean and lake marine 
the Western rivers, 
disadvantage of the 


fact, however, that the 


those on very 


the 


with 
much to latter. 
He overlooks the 
onditions of service are radically differ- 
ent, and that these differences necessitate 
in fact compel—differences in the char- 
icter of the machinery. The boilers and 
engines of the 
would be as much out of place, and would 


fare as disastrously, on the Western river 


magnificent ocean liners 


steamer, as would the machinery of the 


latter if transferred to ocean service 
Machinery essentially similar to that em- 
ployed on the lakes has been tried many 
times on Western Hun- 


dreds of thousands of dollars have been 


river steamers. 
spent on experiments of this kind, and the 
result has always been failure. Even the 
vertical engine has been abandoned. Per- 
mit me, therefore, to repeat that—barring 


unimportant details—the machinery of 
the Western river steamer is pre-emi- 
nently “the right thing in the right 
place.” 

The peculiar conditions of service 


which render necessary the characteristic 
types of machinery may be stated as fol- 
lows: 

First—The necessity for light draught. 
For many months of the year—particu- 
larly in the upper rivers—the depth of 
channel is so low that every superfluous 
pound of weight must be done away with, 
in order that the boats may be as light 
draught as possible. This compels the use 
of machinery which can be worked to the 
utmost per pound of weight. From this 
results the necessity of high pressures, sin- 
gle cylinders and few complications. 

Second—Bad feed water. The steamers 
as a rule must use water for their boilers 
directly from the river, which water—par- 
ticularly in the Mississippi and Missouri 
rivers—carries large amounts not only of 
mineral matter in solution, but of finely 
divided particles of mud in mechanical 
suspension, the latter sometimes running 
as high as one-half of one per cent. by 
weight. As neither sedimentation, filtra- 
tion, nor suriace condensers are practica- 
ble, the boilers must be so constructed as 
to give satisfactory service with this water 
fed directly to them. The “battery of 
small boilers’ usually found is, therefore, 
abundantly justified by the three condi- 
tions—getting the maximum work out of 
a given weight, carrying high pressure, 


and using bad feed water. 
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required. 
and 


Third—Absolute _ reliability 
The channels are often 
crooked, and steamers must find their way 


narrow 


on the darkest nights among shoals and 
snags and around short bends. The en- 
gines must always be under the quick and 
positive control of the attendant, whether 
to change speed, stop, or reverse. It has 
been found that all improvements in the 
type of machinery necessarily increase the 
complications of parts, thereby lessening 
the reliability of operation and increasing 
the likelihood of accident or derangement. 
Fourth—The necessity—common to all 
water craft—of having the machinery oc 
cupy as little space as possible, in order 
that the remining room may be devoted 
to the carrying of profitable cargoes, is no 
where more strongly emphasized than in 
the case of the Western river steamer 
Fifth—Low 
in modern machinery are almost wholly 


fuel cost. Improvements 
in the direction of reducing fuel expendi- 
tures. After all, this is a relatively unim- 
portant item, as it usually forms but a 
small percentage of the total expense of 
operating the steamer. Fuel can gener- 
ally be purchased at short intervals along 
the river, in abundant quantity, of excel- 
The 
steamer need only carry enough fuel on 
board to carry her to the next point of 


lent quality, and at a low price. 


supply. 

Sixth—The question of first cost has, 
when added to the above points, helped 
to prevent the adoption of higher-priced 
machinery. The average life of a steamer 
is so short, the rates of insurance so high, 
and the period of employment during the 
season is so limited, as to make it impera- 
tive that the investment be kept at mini- 
mum. 

Experiment has demonstrated that the 
saving in fuel due to improved machinery 
does not, as a rule, compensate for the 
drawbacks accompanying its use, such as 
increased weight, space occupied, greater 
first cost and less reliability. 

Personally I am an advocate of the use 
of iron or steel hulls. They are already 
becoming common on Western rivers, and 
would be used almost universally if the 
first cost were not so great. A few yearsago 
the cost was about double that of wooden 
hulls, but at the present low price of iron 
I believe the cost would be but little, if 
any, greater, if built in yards specially 
equipped with proper tools for the work 
They certainly add to the steamer’s life 
and reduce its draught. 

Long-stroke engines and side or stern 
wheels are necessary on account of the 
low depth of the channel. 

Two forms of adjustable cut-offs have 
been introduced on the standard Poppett- 
valve engine in recent years with consid- 


erable success, the ‘California’ or 
“Cross,” and the “Rees.” Instead of the 
usual fixed cut-off of one-half, five- 


eighths, or three-fourths, it is adjustable at 
any point throughout the entire length of 
While it is an feature 


stroke. excellent 
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to be able to vary the point of cut-off at 
will, an early cut-off is not always desira- 
ble, as it necessitates larger cylinders, 
greater weight and first cost to do the 
same work. Furthermore, the usual fly- 
wheel cannot be employed. This draw- 
back is to some extent remedied on stern- 
wheel steamers where the two engines are 
coupled at right angles. I see no reason, 
however, why some substitute for the fly- 
wheel—such, for instance, as the Worth- 


ington high-duty attachment—could not 
be employed on side or even stern-wheel 
steamers, in connection with the adjusta- 
ble cut-off, to great advantage 

I cannot agree with the critic that the 
decline of river transportation is due to 
lack of improvement in the steamers and 
that the 


machinery would rehabilitate river traffic. 


introduction of lake and ocean 


In my opinion it is due to other easily 


discernible causes, and the remedy must 
be found in other directions 

When compound engines have been 
used on the rivers the engineers soon 


learned the trick of bleeding a little live 
steam directly into the low-pressure cylin- 
ders, using as much steam this way as the 
make. This 


came almost universal, as the loss in fuel 


boilers could practice be- 
was more than made up by the increased 
speed and the shortening of the time be- 
tween the terminals, which, on long trips, 
resulted in a considerable reduction of 
general expenses. 

I-Xven were the condensing engine de 
fensible from other points of view, the 
say, twelve pounds to a mean 
hundred and 


adding of, 


effective pressure of one 


twenty-five would usually be a gain so 
small as not to warrant the expense and 
On the 


river, however, where there is a deep- 


complications necessary. lower 
water channel for the greater part of the 
year, compound engines with surface con- 
densers furnishing distilled 
boiler use, and thereby permitting im- 
proved types Of boilers, might be entirely 


water for 


Fuel is more expensive in this 
part of the 
long runs may warrant the increased space 


proper. 
country, and the saving on 
occupied and greater first cost 


a AA 
Boiling Temperatures. 


There is a little matter connected with 
that 
demands attention, because it is one that 


boiling materials in closed vessels 
is apt to be overlooked, and yet at times 
it may be the cause of unsatisfactory re- 
Let 


us assume that something is to be boiled 


1 


sults, and that is, the presence of air. 


at a few degrees above the boiling point, 
and that it is placed in a closed vessel for 
the purpose, and liquid is run in, partially 
filling the vessel, but leaving a consider- 
able volume of air. Every opening being 
now closed, and the vessel being heated 
by direct steam, by fire, or by a steam 
adjudged 

Assume 


coil, the proper temperature is 
by means of a pressure gage. 


that the pressure shown by the gage ts 5 
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The temperature of water boil- 
228 de 


pounds. 
ing at 5 pounds pressure is about 
grees, or 16 degrees above the boiling 
point at a pressure of one atmosphere 
But the temperature can only be rightly 
inferred from the pressure gage when no 


air is present. At 228 degrees the air in 


the closed vessel (which we will assume 
was at 60 degrees when closed up) will 
have a much higher pressure than 5 


pounds, and if, therefore, this pressure has 
been obtained by rise in temperature of 
the contained air, we have not a tempera- 
the 
pounds pressure, but something consider- 


ture of water corresponding to 5§ 
ably less. 

As air doubles its volume at zero Fahr 
for each additional 459 degrees, the ratio 


of the 228 degrees and at 60 
228) 1s to 
At the latter 


volume the pressure was atmospheric, or, 


volume at 
will be as (459+ 


(459 + 60), or as 687 to 519 


degreees 


then, at the temper- 
the 
to 687 volumes at 15 pounds pressure, its 


say, 15 pounds. If, 


ature of 228 degrees, air would expand 
pressure when kept within the same closed 
vessel will be just about 20 pounds. In 
other words, the pressure will be 5 pounds 
on the gage, or just equal to that of steam 
But take a lower 
Phe 


will be still 


at the same temperature 
temperature, say 220 degrees: corres 
ponding air pressure 


] 
neal 


very 
y 20 pounds, or 5 pounds above at 
mosphere; but the corresponding steam 
only be 17 pounds, or 3 


pressure will 


pounds above atmosphere, and at lowe1 
temperatures it may be inferred that a boil 


ing temperature has been passed simply 


because the gage shows something ovet 
atmospheric pressure. Where the exact 
attainment of 212 degrees is important, 


and anything more or less is undesirable, 


this factor is of importance. The remedy 
is plain and simple, and consists simply in 
having means to let the air be blown out 
as the water gets hotter, and taking care 
that such means are used. The air is soon 
expelled when steam begins to form. I 
have drawn some attention to this point 
because it really is important at and near 


and be 


cause I have found a tendency to regard 


the temperature of 212 degrees, 


it as important at higher temperatures 
But it is not of much importance at higher 
Thus, 


begins at 60 degrees only attains a 


temperatures at 400 degrees, air 
which 
pressure of barely 25 pounds, or 10 pounds 
but water, at 400 degrees, 


gives off steam at 250 pounds total pres- 


gage pressure, 
sure. Obviously, any air then present has 
no practical effect, so that the influence of 
air is limited in range, and must not, be 
cause important in certain circumstances, 
be al!owed to exercise undue weight in less 
refined conditions W. H. Booru. 
” — _ 

A larger number of American machine 
builders have visited Europe this summer 
looking after business than ever before, 
and the export trade, especially in tools 
is becoming a very prominent feature of 


the business. 
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A Remarkable Clock. 


we OW. DURFE}! 


There has been for centuries past a class 


of inventors who have wasted their years 


and squandered their substance in efforts 


to discover a combination of mechanism 
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thirteenth 


tivity ca pt t the 

century, except the remark of Wilars de 

Hones rt rench architect of that 

period, wl 1 his “Sketch Book,” says: 
} ] 


“\lanv atime have skillful workmen tried 


to contrive a wheel that shall turn of itself: 


ere is a Wav to make such a one, by means 
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Fig. 1 PERPETUAL MOTION CLOCKk 
which would not only have sufficient of an uneaven number of mallets, or by 
power to keep itself in motion, but also qui ksilver.”” From this remark it 1s ev! 
have a surplus “to let.” dent that perpetual motion enthusiasts 
Tust when the first notion of a mechan were not uncommon six hundred years 
ism that would generate power, drive it ago. Honecourt gives a rough sketch of 
self and have a surplus of energy for other a wheel having five mallets attached to 
4 ley > 
purposes, originated, it is impossible to swinging arms ind evidently supposed 
that three would always be descending and 


state: but we have no evidence of the a 
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two ascending. This sketch is the earliest 
delineation extant of an attempt at a se!f 
moving mechanism 

A purely mechanical “perpetual motion” 
must depend for its action upon energy 
generated within itself, and must not em 
Such a 


some 


ploy any of the natural forces. 


construction necessarily involves 
form of spring-driven mechanism, which 
will be always in motion, and have at least 
sufficient inherent energy to keep its 
actuating spring always wound up. In 
ventors have never discovered a way to 
accomplish this, and there is no proba 
bility that they ever will; but there has 
been a number of pseudo-perpetua! mo- 
tions constructed which depended for their 
action upon the practically constant ac- 
tivity of some natural force—such as the 


expansion and contraction of bars of 
metal, or the rise and fall of the mercury 
in a thermometer tube under the influence 
of varying atmospheric temperatures, and 
the rise or fall of the mercury in a barom- 
the varying atmos 


eter in response to 


pheric pressure. But such constructions 
are not the realization of the idea of me- 
chanical perpetual motion—in fact come 
no nearer to it than a windmill driven by 
a constant wind, or a water-mill operated 
by a perpetually flowing stream. 

the the 
mechanisms which have been called “per- 


Among most remarkable of 
was the “perpetual mo- 


Mr. James 


petual motions” 
tion clock” constructed by 
Cox, a famous jeweler of London, prior 
to 1773 


enterprising mechanician who established 


James Cox was a very able and 
a museum in London, mainly consisting 
of exceedingly ingenious and expensive 
automata, which was probably the most 
of such mechanism 


wonderful collection 


ever brought together. Some idea of the 
va'ue and rarity of the exhibits may be 
the 
which was one guinea ($5), and also from 
the fact that in the year 1773 the English 
Parliament honored Mr. Cox by passing 


inferred from price of admission, 


a special act authorizing him to dispose 
of his unique collection by a lottery in 
which the aggregate value of the principal 
prizes was fixed at £134,500 ($672,500). 

The forty-seventh item in this remark- 
able lottery of automata was the “per 
petual motion clock,” which was described 
by Mr. Cox as follows: 

“The perpetual motion is a mechanical 
and philosophical time-piece, which, after 
great labor, numberless trials, unwearied 
expense, is at 
From this 


attention and immense 
length brought to perfection. 
piece, by an union of the mechanic and 
philosophic principles, a motion is ob- 
tained that will continue forever; and al 
though the metals of steel and brass, of 
which it is constructed, must in time de- 
cay (a fate to which even fhe great globe it- 
self, vea, all that tt inherits are exposed), 
still, the primary cause of its motion being 
constant, and the friction upon every part 
extremely insignificant, it will continue 


in action for a longer duration than any 
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mechanical performance has ever been 
known to do. 

“This extraordinary piece is something 
above the height, size and dimensions of 
a common eight-day pendulum clock; the 
case is of mahogany, in the architectural 
style, with columns and pilasters, cornices 
and mouldings, of brass, finely wrought, 
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DETAILS OF CLOCK, 








Fig. 2. 


richly gilt, and improved with the most 
It is glazed 
construction, 


elegantly adapted ornaments. 
on every side, whereby its 
the mode of its performance, and the mas- 
terly execution of the workmanship, may 
be discovered by the intelligent spectator. 
The time-piece is affixed to the part from 
whence the power is derived; it goes upon 
diamonds, or (to speak more technically) 
is Jewelled inevery part where its friction 
could be lessened; nor will it require any 
other assistance than the common regula- 
tion necessary for any other time-keeper, 
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to make it perform with the utmost exact- 
ness. Besides the hour and minute, there 
is a second hand, always in motion; and 
to prevent the least idea of deception, as 
well as to keep out the dust, the whole is 
enclosed within frames of glass, and will 
be placed in the center of the museum, for 
the inspection of every curious observer. 

“N. B.—The very existence of motion 
in the time-piece is originated, continued 
and pefected from the philosophical prin- 
ciple, by which alone it acts.” 

Fig. I is a perspective elevation of this 
perpetual motion clock. That it was a re- 
markable piece of mechanism there can be 
little doubt. 
tinguished physicist, James Ferguson, who 
wrote Mr. Cox the following commenda- 


It was examined by the dis- 


tory letter: 
**Str—I have seen and examined the 
above-described clock, which is kept con- 
stantly going by the rising and falling of 
the quicksilver in a most extraordinary 
and 
its ever failing to go, for there is always 
such a quantity of moving power ac- 
cumulated as would keep the clock 
going for a year, even if the Barometer 
And, in- 


Barometer; there is no danger of 


should be quite away from it. 
deed, on examining the whole contrivance 
and construction, I must with truth say, 
that it is the 
mechanism I ever saw in my life. 

‘* JAMES FERGUSON. 

‘* Bolt Court, Fleet Street, 
** January 28, 1774.”’ 


most ingenious piece of 


Fig. 2 is a front elevation of the mechan- 
ism of Mr. Cox’s clock. ‘A, a and B, 6 
are two strong pieces of metal, curved on 
the under side, like the rocker of a cradle, 
to which their motion on the supporting 
plate c, c is similar; they are, therefore, dis- 
tinguished by the name of cradles. To the 
end of the cradle A is hung a rod D, d, and 
to the opposite end of the other cradle 6 is 
hung the other rod FE, e. By the lower end 
of these two rods (which are of equal 
length), at d and e, the frame F, F, F, F 
hangs, with the gimbal f, and its upright 
bar G. To the middle of the lowest part 
of this frame is hung the large glass ball 
or bulb of a barometer H; the tube of 
which, 7, goes down into the quicksilver 
in the glass cistern K. This cistern is sup- 
ported by two rods L, L, whose ends hang 
from the contrary ends of the cradles A, a 
and B, b; the right-hand rod from the end 
a of the cradle A, a, and the left-hand rod 
from the end B of the cradle B, b. A very 
small degree of attention to this connec- 
tion will show that if the bulb H be pulled 
down it must draw up the cistern K, and 
if the cistern be pulled down it will draw 
up the bulb; for as either end of a cradle 
The 
cistern being open at top, the atmosphere 


goes down, the other end must rise 


exerts a varying pressure on the surface of 
the quicksilver, and when heavy, forces 
the greater part of it up the tube /, 
into the bulb H; this makes the bulb heavy 
and the cistern light; the bulb, therefore, 
descends, and draws up the cistern. On 
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the contrary, when the air becomes light, 
its pressure 1s so much less on the surface 
of the quicksilver in the cistern; and being 
unable to 
column of quicksilver in the bulb, part of it 


then support the lengthened 
descends into the cistern, which, becoming 
thus heavier than the bulb, descends and 
And thus, when the air is 


bulb 


draws it up. 
the 

when the air is light, through more than 
double the that the 
and falls in a The 
frame F*, F, F, F and its upright G, being 
connected with the bulb, rise and fall with 
it. To this upright bar G is attached the 
winding-up frame Af, which is shown on a 


heavy descends, and ascends 


space mercury rises 


common barometer 


larger scale in Fig. 3. In this frame are 
two thin metal plates m and n, toothed like 
the blades of saws—one set of teeth, mi, 
pointing downwards, and the other set, n, 
When the frame falls, 


the teeth of the saw m, by means of a slid 


pointing upwards. 


ing movement, engage the teeth of the 
wheel N, and turn it round in the dire 

tion shown by the arrow; when the fram: 
rises, the saw m is disengaged by the slid 
ing movement, and the saw n is brough: 
into connection with the wheel N, which 
it turns round in the same direction as be 
fore; so that whether the frame ascends 
or descends, it is continually turning the 
wheel N in the same direction. This frame 
moves between four friction wheels, which 
retain it in an upright position. O is a 
falls the the 
wheel, to keep it from being turned in the 


catch which into teeth of 
contrary direction by any accident during 
the short interval of time between one of 
the saws leaving the wheel and the other 
taking into it. On the back of the whee! 
N isa pulley, with sharp-pointed pins fixed 
in the bottom of its groove, for laying 
Above this 
is just such another pulley, over which the 
goes, 3, 4. 


is fixed on the axis of the great wheel R 


hold of the endless chain 1, 2. 


chain also This last pulley 
(Fig. 2) of the clock movement, by which 
the whole of the clock-work is put in mo- 
tion. 

“Returning to Fig. 2—the endless chain 
just described passes over the four upper 
pulleys U,U,U,U, which are fixed, and 
under the two lower ones S and s, which 
rise and fall with the heavy weight T on 
one side, and the lighter counterpoise ¢ 
on the other side, which hang from the 
pulley frames. 
two boxes made of thin brass plate; 
filled 
The weight 7 acts with half its 
6 of the 
half 


The weights consisted of 
but T 


was with lead, while ¢ was quite 


empty. 
force of gravity upon the part 5, 
endless with the other 


chain; and 


upon the parts 7, 8 by pulling the former 
part, it turns round the great wheel FR as 
fast as the motion of the balance of the 
clock will permit that wheel to move. It 
will be seen that if this motion continued 
for a short time, the weight T would go 
down to the bottom and then the clock 
would stop. But the train of the move- 
ment is such that the weight would keep 
the clock whole before it 


going a year 
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would descend quite to the bottom of the 
the 
the wind-up frame J/, which, 


machine. By above-mentioned con 


trivance of 
as it moves up and down, turns the wheel 


\ 


N round ( in a direction contrary to that 


in which the pulley and wheel FR is mov- 
ing), and draws up the chain in the direc 


tion 7, 8 while the weight 7 is pulling 
down the part 5, 6, the weight is prevented 
from ever going down to the bottom, and 
a perpetual motion is produced in the 
clock by the alternating pressure of thi 


the a, 1,.& 


The weight of quicksilver employed was 


atmosphere on barometer 


about one hundred and fifty pounds. 


‘The 


only inconvenience that Mr. Cox 
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Fig. 3.5 WINDING-UP MECHANISM 

found in all this machinery was, that the 
changes of the air affected the barometer 
so much as to draw up the weight through 
than clock movement 
it to descend, which tended 


more space the 
would allow 
to overwind the clock and break the chain. 
To remedy this, Mr. Cox made the wind- 
up wheel to turn loose on the arbor when- 
from its 


was discharged 


And although the action 


} 
ever a click 


rachet wheel 
of the wind-up frame, etc., would con- 
tinue, they would have no effect upon the 
chain pulley and arbor, which would re- 
main at rest till such time as the weight 
T had again descended and permitted the 
click to regain its hold of the rachet wheel. 
The the click, in the first 
place, was effected by the raising of the 
weight 7; for when the top #, of the pulley 


reached the rod X, it raised it, 


discharge of 


frame S, 
and, by means of the levers, disengaged 
the click. To counterbalance the weight 
l-up frame M, end of a 


of the one 


short chain is fixed to the back of it; and 


wine 


iter the chain is put over the pulley Y, at 
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a weight is hung 
be ob 


teet 


machine, 
the chain It 


the top of the 


on the end of may 


served, that as the weight 7 has four 


to descend from the top to the bottom, its 


power upon the time-piece must be as 


much lighter when at the top, or heavier 


when at the bottom, as double the diffe 


ence of the weight of so much chain; 


which would cause an irregularity in the 


} ] 


going of the clock, as it had a 


and not a long pendulum 
“To avoid this inconvenience, — the 
weight 7 was made to wind up a smaller 
weight every twelve hours, by means i 
remontoir; and this smaller weight, acting 
upon the time-piece, kept it in motior 
“The clock movement was of a common 


The 
sisted of a lever, supported by an 


and loaded 


description balance spoken of con 


ax at 


its center, at each end wit a 


weight.” 
The above-quoted description gives a 


pretty clear idea of the driving mechan 


ism of this curious clock, but it will be 
evident to skillful modern mechanicians, 
that, while its leading feature (the sus 


pended barometer and cistern) is charact 
at originality and ingenuity, 


difficult to 


ized by gr 


not be at all very 


it would 
greatly improve the means by which that 
for driving the 


the 


idea is made effective 


clock; nevertheless, construction 
shown was doubtless operative, and the 


clock deserves to rank among the most 


the 


from time to time 


remarkable of automata which have 


challenged the admira 
tion of mankind 
It is 


movements of a barometer 


evident that the very powerful 
such as drives 
used to automatically 
register its height 


properly graduated fillet of paper, which 


this clock, could be 


Own Varying upon a 


could be moved at a uniform rate by the 


clock itself 


It is not improbable that this clock 
after having indicated the lapse of time 
for 123 years, is still in use. Mr. Cox 


promised, in the prospectus of his lottery, 
that a report of its drawing should be pub 
lished in the morning and evening papers 
of London; by consulting such report, 
some clue to the present ownership of thi 
remarkable clock may possibly be ob 
tained. 
+ a -s 


Tests of a 300 Horse-Power De Laval 
Steam Turbine. 

By the courtesy of the Edison Electrical 

Illuminating Co.. of New York, 

enabled to lay before our readers the re 


we are 


' 


sults of a recent acceptance test of a [de 
Laval steam turbine at their Twelfth 
street station. It should be stated that 
the brake horse-power was obtained by 
assuming the efficiency of the dynamo 


to be go per cent 

The 300 horse-power steam turbine on 
which these tests were made was built by 
the Maison Breguet, of Paris, for the 
Société de Laval 


turbine drive by means of 


Fa h 300 horse powel 


gearing, two 
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100-kilowatt Desroziers dynamos, one 
on each side of the turbine shaft. 
Operating with a steam pressure of 145 
pounds to the square inch and a vacuum 
of 26 inches, the steam consumption oper- 
ating condensing was to be not over 18.7 
pounds per brake horse-power per hour. 
The turbine disk has a diameter of about 
.75 meter (29.5 inches), and a thickness 
through the blades of about 10 millime 
ters (.4 inch). 
a speed of about 9,000 revolutions per 


The turbine disk runs at 


minute; the dynamos at 750 revolutions 
per minute 

The total equipment, comprising steam 
turbine, gearing and dynamos, occupies 
a space 4.05 meters (159 inches) long, 1.97 
meters (773% 
(51 


inches) wide, and 1.31 meters 
inches) high. 

Following is a summary of a six-hour 
referring to 
side of the 


full power test, the + and — 


the dynamos on the + and 


circuit 
Am- Am- 
2 Volts peres + Volts — peres 
Average read- 
IngS 125.20 709.1% 


+ side 


127.25 692.438 
S8118.080 watts 
90959. 427 ala 


179077.507 


25 XK 692.45 = 
26 XK 709.15 
total 
179077.507 is go% of 198975.01 watts 

266.72 H. P. 


1600.32 H. P. hours. 


‘* both sides 


26060 72 x © 
Water discharged from air pump in six 
hours, 27,763 Ibs. 
27.763 
> acy 17.348 lbs. water per brake horse- 
power hour. 
Pounds of water per electrical horse-power 
hour, 19.275. 
Following is a test of the machine under 
reduced loads when operated with 2, 4, 6 


and 7 jets. Duration of these tests, one 

hour each: 
AVERAGE LOAD AVERAGI 

No. of 

lets Used, 
Amps Amps. 
153.75 147.15 15.707 

+ 433 00 455.3 54 150 

700.85 718.05 87.746 
771.94 787 17.418 


The Pneumatic Tire. 

Most people are probably aware that Mr. 
Dunlop was anticipated in his invention 
of the pneumatic tire by a Mr. William 
Thompson, who took out a patent for the 
device about 1846. The curious thing, 
and one which is less generally known, is 
that the invention was very thoroughly 
tested, and shown to have great advan- 
tages, so far as the reduction of tractive 
resistance is concerned, over the tires ordi- 
Thus, in the “Mechanic’s 
of March 27, 1847, an account 


narily in use. 
Magazine ” 
is given of a number of experiments made 
in the presence of the editor of that jour- 
nal, which conclusively showed the super- 
iority of the pneumatic system. A car 
fitted with the pneumatic wheels was 
drawn over a length of road in Regent's 
Park, half of the distance passed over be- 
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ing firm and smooth, and the remainder 
The 
tractive resistance on the smooth portion 
of the road was 28 pounds with the pneu- 
matic wheels, and 45 pounds with ordinary 


covered with newly broken stone. 


wheels. On the newly macadamized por- 
tion of the road the pneumatic wheels 
showed a tractive resistance of 38% 
pounds, and the ordinary tires one of 120 
also that the 


wheels stood wear very well, as the car 


pounds. It was shown 


with which the experiments were made 


had been driven more than 1,200 miles 
over every kind of road, the wheels re- 
maining in excellent condition. These 


wheels had an inner tube of soft rubber, 
and an outer one of leather, to take the 
wear; but in 1849 the leather was replaced 
by rubber, which was thickened on the 
tread, giving a tire apparently identical in 
all essentials with those in use to-day. It 
is most remarkable that an invention so 
thoroughly tested, and shown to have such 
advantages as this, should have been al- 
absolutely dormant for so 
many The of the 
patent seems to have been forgotten till 
the Mr. 
Perhaps the fact that it was the 


lowed to lie 


years. very existence 


the re-invention of device by 
Dunlop 
horses and not human beings who would 
have profited at that date by the easy 
traction may have had something to do 
with it, as even now, when the pneumatic 
wheel is practically universally used for 
cycles, it is but seldom that horse vehicles 
How far 
of these old patents invalidates those since 


are fitted with it. the existence 
granted for the same invention, is a point 
on which it is, perhaps, best for an engin 
eer not to express an opinion, as the action 
of the courts of law in patent matters is 


difficult to predict. The fault does not lie 


WATTs. 


‘ Pounds oft 
oF Vacuun Steat 
" acuum Steam 
Full Load } ae an 
per E.H.! 
' 18 - ‘e 
7. 886 °6.02 6.4 
yr. 208 8q.51 26.07 19 
I 85¢ 19-14 25.7 I 


wholly with the lawyers, as the average 

expert witness aims at anything but telling 

the truth, the whole truth, and nothing but 
the truth.—*‘ Engineering.” 
a a a 

At Portland, Me., a trial 


cently of a Hargrave kite or aérop!ane of 


was had re- 
larger size and with greater success than 
heretofore recorded. A dummy weighing 
150 pounds was carried to a height of 600 
feet. A sudden gust of wind broke the re 
taining cord, and the kite sailed for a half 
a mile, descending easily and steadily. 


A aA A 
Paints for Metals. 
An account of some interesting re- 


searches on the value of paints for iron 
Spennrath, 
the 


work, made by Professor J. 


has recently been published in 


“Deutsche Bauzeitung.” As one result of 
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these, Professor Spennrath concludes that 
none of the metallic oxides commonly 
used combine chemically with linseed oil. 
The drying process depends exclusively 
the absorption of by the 
oil, which is facilitated pres- 
ence of the pigment in a purely mechanical 
The value of the different pigments 
Thus, zinc white, when used 


on oxygen 


by the 
way. 
used varies. 
for outside work, rapidly swells to double 
its previous volume, owing to the absorp- 
Sul- 
phuretted hydrogen will cause red or white 
lead to act in a similar way, but, when 
pure, Professor Spennrath considers these 
Carbon 


tion of carbonic acid gas and water. 


two latter pigments satisfactory. 
paints are very stable, as in heavy spar, 
but the covering power of the latter is 
small. In order to test the relative dura- 
bility of various paints, sheets of zinc were 
coated with a number of different kinds. 
The zine was then dissolved away by acid, 
leaving a film of paint. All these films, 
it was found, could be destroyed by the 


action of dilute nitric, or hydrochloric 
acids, while the vapors of sulphuric and 
acetic acids acted similarly. Alkaline 


fluids and gases also destroyed the paints 
rapidly. Pure water was found to be more 
injurious than salt water; hence, the de- 
structive action of sea water is to be attri- 
buted mainly to the mechanical effects of 
Hot water was found to act more 


he 


wash. 
rapidly than cold most important 
discovery made was, however, the great 


influence of temperature. Films similar 
to those already described completely lost 
their elasticity and became brittle when 
exposed to a temperature of 203° Fahr 
There was at the same time a large con- 
traction. Similar effects are produced by 
prolonged exposure to considerably lower 
temperatures slistering he finds due to 
the inner coat of paint being so thick that 
it has not hardened thoroughly before the 
second coat is applied.—“Varnish.” 
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Commercial Review. 


New York, SATURDAY EVENING, Sept. Sth. 


Dynamos and Motors. 
One of the most favorable things that 


can be said about the present status of 


the electrical business is its better outlook 
the 
tone prevailing in the realm of finance, 


occasioned by distinctly improved 
and already extending to other lines of 
trade. 

This more satisfactory trend of busi- 
ness is neither pronounced, certain nor 
old enough yet to have registered its ef- 
fects at all the electrical 
trade, which has become very quiet and is 


deeply upon 
likely for some little time to remain so. 
Its state, however, is somewhat anomalous 
It may be compared to that of a flat metal 
plate covered with water and heated; the 
water evaporates, and as it does so col- 
lects here and there in big globules, leav- 
Just so, the 
gradual withdrawal of demand for elec- 


ing the rest of the plate dry. 


trical machinery has left trade in spots 
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and streaks, and while some companies 
can see only barrenness and desolation, 
very well satisfied with their 
And be it said that there are 


quite a number of the latter class 


others are 
condition. 


Some of the larger companies appear 
to be receiving a smaller volume of orders 
than usual, and the shops are in a position 
to urge the offices rather than the offices 
It is reported that hardly any 

+. A A 


Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


the shops 


Mech’! dftsman wishes posit. Box 290, Am. Macu. 


Mech’! draftsman wants position ; technical edu 
cated ; exp’d office foreman. Box 287, AM. Macu 


Expert steam engineer wants position as chief of 
steam plant. Address Box 263, AMER. MACHINIST. 


Wanted—By the Nellis Belt Fastener Co., 284 
Pearl street, New York, hustling salesmen on their 
patent fastener and pulley covering. 


Wanted 
assist in piece work; office of factory. 
The Royal Electric Co., Montreal, P. Q 


Situation wanted by a machinist: has had 6 
years experience in iron and brass work ; married 
Address Box 285, AMERICAN MACHINIST 


Wanted—Change by A-1 general pattern maker 
and draftsman; 6 years foreman: age 30: corres- 
pondence solicited. Box 288, Am. MACHINIS 

Wanted—Position by a first-class dftsman., tech 
nical graduate; has had two years’ experience on 
railroad appliances and machy. Box 202, Am. Macu 


Young man with shop experience to 
Apply to 


Toolmaker, age 30, desires position as assistant 
superintendent ; experienced in typewriters: cap 
able of taking charge. Address Box 284, Am. Macu 


Wanted—Position as chemist, 23 years old, col 
lege education, four years’ experience in large 
steel and iron works; best references. Box 293 
AMERICAN MACHINIST 

Position at small salary, about Sept. 15th, in line 
of mechanical engineering. by young man, age 23; 
good technical education and fair draftsman. Ad- 
dress Box 273, AMERICAN MACHINIST 


Wanted—Position with some reliable mfg. com 


pany to develop new motor carriage; have new 
motor and generator (gasoline); will make liberal 
arrangements. Address Box 286, AM. Macu 


Wanted—Position as superintendent of foundry 
and machine shop or iron and wood-working estab- 
lishment, by mechanical engineer of extensive ex 
perience. Address Box 268, AMERICAN MACHINIST. 


I would like to hear from party desirfng service 
of thoroughly up-to-date foundry foreman on light 
or heavy work; if you need such a man, drop me 
a line and get full particulars; good references 
Box 289, AMERICAN MACHINIST. 


Wanted—Two theroughly competent salesmen 
for presses, drop presses, rolling mills and wire 
drawing machinery; preference given to those with 
established trade: exceptional opportunity to the 
right men. Box 294, AMERICAN MACHINIST. 


Mechanical engineer wanted as superintendent 
for shop in Sweden for manufacturing all kinds of 
machine tools, such as lathes, milling machines, 
planers, etc.; must be A 1 expert on such machin 
ery; Swede preferred. Box 295, AMER. MACHINIS1 


Experienced mechanical engineer of Pittsburg, 
familiar with design and const'n of all iron and steel 
wks.’ mach’y and having good acquaintance among 
the trade,wants to represent mach. shop or manfr 
desirous of reach’g this sect’n. Box 257, AM. Macn. 


Business— A gentleman with means and undoubt 
ed reference would like to form a connection with 
parties desiring to be represented in the Pacific 
States. The party is more particularly conversant 
with machinery, but has spent many years in mer- 
cantile pursuits. State in answer line of manufac 
ture you desire to introduce. Address P. ©. Box 
2055, San Francisco, Cal.. and if satisfactory, cor 
respondence or personal visit will follow 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d h'd lathes & planers. S.M. York,Cley’d,O 

Calipers & Gauges. F. A.Welles, Milwaukee, Wis 

Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co. 

Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, ete. Call, or get 
list 17 B. The Garvin Mach. Co., 440 Canal st., N.Y 


A VALUABLE BOOK 


NEARLY READY, 


Gas, Gasoline ana Oil Engines 


By GARDINER D. HISCOX, M. E, 
400 Pages. 200 Wiustrations. Price, $2.50. 


This book treats comprehensively, and almost en- 
tirely of American makes of Gas, Gasoline and Oil En- 
gines, with instructions for the care and management 
of the same. 

The author has probably had more experience with 
the manufacture, care and management of Engines of 
the above type than any other man connected with the 


subject. 
ADVANCE ORDERS SOLICITED. 


Send for our catalogues and special circulars of books 
for Machinists, Engineers, Electricians, and all prac- 
tical trades, 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, New York. 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


ry 
CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 





PROUTY ELECTRO- 
GASOLINE ENGINE. 
No smoke, no offensive odor, 
no circulating water. 
The Best and Lowest Price 
Engine on the market. 


Liberal terms to Agent 


THE PROUTY COMPANY, 
a 334 Dearborn St., Chicago, Il. 


DO YOU WISH to ve 
SURPRISED ——_ 


* tool book its f 
illustrated — roc uts—prices are 
lutely rock bottom 


DO YOU WANT IT? 


6-in. Stillson Pipe Wrench full 
polish 84 cents, postage paid. 





Ai 
a v 
\ 








illy 


abso- 


Our new 


4 





BOOK FREE 


If you are a tool buyer 
here’s a chance 


NAIL I 


FRED. FRASSE, 
17 WARREN STREET, 


ear Broadway 
te 


eee 


New York. 





of the companies are running with a full 
not sure how 
taken. The 
Westinghouse works have recently laid 
off several hundred men; but the General 
cent. o! 


force of but we are 


literally this ought to be 


men, 


Electric have about 
their force still at work, the diminution of 
the force by two hundred, last week, being 


in but one department; the Walker Com 


ninety per 


pany are running night and day; the El 
well-Parker Electric Company of Amer 
ica is very busy, and the same could 
be said of other companies. In some 


cases the factories may now be running 
entirely or partly full merely on the kineti 


energy of earlier trade 


Of the different classes of electrical 
machinery, power motors are manifesting 
about the best tone of any. In som: 
quarters there are even hints of improve 
ment in this branch of the work. Electri 


lighting generators are not in active sell 
ing 
ing 
cause new enterprises depend upon bot 


Little work that is really new is be 


done in the street railway line, b« 
rowed capital and loans are not at present 
the easiest thing in the world to obtain 

The export branch of the dynamo and 
motor market is apparently in a healthy 
It is not, indeed, recognized as such 


the 


State 
business as 1s 


feature ot ! 
but 


a leading 


now the case with machine tools, 
those companies who have entered it ex 
tensively report that this year has brought 
to it 


export 


considerable improvement This 
business is in 
South 


concerns 


great measure cat 


ried on with American countries 


but some have dealings with 
Europe, South Africa, Australia, ete. In 
stead of generalizing, we may considet 
what a few of them, individually, are do 
ing 

the 


\merican trade is the utilization of natural 


An important phase of Spanish 
water 
distribution. A 
make alternating 


sources of power by means 


electrical company who 


current dynamos have 


just shipps d 1,000 hors« power of electrical 
machinery to Jalapa, Mexico, to be used 
for a 14-mile transmission for lighting and 


street railway purposes, coffee grinding 


and cotton mills, etc. For development 


of water power also they have shipped ma 


chinery within the last three weeks to 
Zacatecas, Mexico, to Venezuela, and to 
San Domingo, the latter a duplicate of a 
shipment made six months previous. They 
say one order brings another, and that 


they have not been trying very hard to 


push their busines They are 


export 


still running full time, having up to July 


been running both night and day, and are 
anticipating a good business. 


A certain company who manufacture 


dynamos, power motors and other elec 


trical goods, but one-half of whose busi 


ness consists of fan motors, report about 


double the domestic and foreign trade of 
last year. Although they admit that trade 
is now dull and is likely to continue so 
until after the election, they are putting in 
and for a 


larger shop orders preparing 
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lively business next year. Another con 
cern speaks of having shipped quite a 
number of fan motors to South America. 

A large local supply manufacturing 
company, making dynamos and motors 
as well, report that, although the volume 
of their export trade is very much smaller 
than that of domestic, it shows relative 
improvement this year, as compared with 
the latter. Their business with Spanish 
America has been better this year in elec- 
tric lighting material than ever before, 
and in other classes of manufactures, about 
as good as ever. The home supply trade 
they have found better than that in dy- 
namos and motors. 

Although it does not seem from all 
points of view as though the export trade 
to Europe were a feature of the business, 
there is evidently a good demand from 
that quarter for street railway machinery. 
The General Electric and the Walker 
Companies have had a good demand for 
machines for that purpose. Among a list 
of the recent orders and shipments of the 
latter company we notice motor equip- 
ments for Paris and Hamburg, besides a 
dynamo, probably for lighting purposes, 
to be sent to Cochin China. 





We feel constrained to add a few words 
more to the many that have been printed, 
within the last few days, about Li Hung 
Chang, and say that the results of his visit 
to this country should be awaited with in- 
terest by ambitious manufacturers. With- 
out discussing the truth of the reports that 
one object of his American tour is to order 
the building of vessels of war for the 
Chinese government, it is certain that his 
general tone is such as to augur much 
to hope for in the future commercial policy 
of China. In a press interview he re 
marked: “You make better machinery 
than that of the other nations, but unfor- 
tunately it is dearer.” Notwithstanding 
the latter clause and the moral which he 
went on to draw, that we ought to em- 
ploy Chinese labor, such recognition of 
the merits of American machinery is an 
encouragement to its extension in the 
Celestial Empire. 

The administrative council of Egyptian 
railways are desirous of receiving bids 
from Americans for a line to be con- 
structed in that country, and in a consular 
report to the State Department at Wash- 
ington are contained specifications for 
furnishing and laying the iron girders. 

We give an advance report of the ex- 
ports of machinery from New York for 
the month of August. The amount we 
compute at $830,950. This includes some 
items delayed from the July returns, and 
some August shipments are yet to be 
reported. An official report for the entire 
country will later be published. 


Mr. Mark Flather, president of the 
planer company of that name, at Nashua, 


(Continued on page 39.) 























\4 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 


HIS Lathe COMBINES the LATEST and BEST Im- 
provements. Automatic Stop. It is Simple, Durable, 
Indispensable. It will AUTOMATICALLY STOP the 

Carriage in EITHER direction. It is equally efficient whether 
FEEDING or THREAD-CUTTING. Running up to a shoulder, 
boring to BOTTOM of holes, or INTERNAL THREAD- 
CUT TING. 

No danger of spoiling either.tool or work. It is a safeguard 
against accidents, in either direction. 

Feeds —It has all feeds in daily use with simple movement 
of lever. 

Threads —It has all threads in daily use with simple move- 
ment of lever. 

Carriage — The carriage reverses in Apron. No slamming 
of Countershaft. There is no comparison between this Lathe and 
the old style or common Lathe. Quick work, rapid changes, 
Satisfactory results. BUY THE BEST. 


SEND FOR CIRCULAR. 


The Hendey Machine Co. 


TORRINGTON, CONN. 


European Agents: 


CHAS. CHURCHILL & CO. (Ltd.), 
21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 
59 Spandauerstrasse, Berlin. 


SOLLER, Basel, Switzerland. 
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* Pratt § Whitey Cos. 


- MAKERS OF ... 


Fine Machine Cools, «= 


lete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and 
Smali Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging and Trimming Dies 
for all classes of work. 
England—Buck & Hickman, 20 Whitechapel rd., London, E. 
London, E.C. France--F.G. Kreutzberger; Fenwick Freres « Co., 
Chicago—42 and 44 8. Clinton st. Boston—2i Franklin st. 


HIGHEST QUALITY.—TAPS, DIES, REAMERS, 


Screw Plates, Tap Wrenches, Bolt Cutters, Drilling Macnines, 


a 


: Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury, 
21 Rue Martel, Paris. 


New York—123 Liberty st. 





Punching Presses, etc. 





Send for catalogue. 


WILEY & RUSSELL MFG. 00. Greenfield, Mass., U.S. A. 
A Manual Of... 6 soo tie nitions 
Steam Boilers, 5 JOHN WILEY & SONS, 


53 East (0th St., New York City. 


FITCHBURG TOOLS. 


FITCHBURG MACHINE WORKS, 


Fitchburg, Mass. 








EDITION. 





$5.00. 








Qe 
Po yits yg vou § 


HOR aor. AND DRILL. MACHINE. 
WANT OUR CATALOGUE E. 





SPEAKING OF LATHES! 


We are building them in various sizes from 10 inch to 24 inch 
swing, in various lengths, both engine and speed lathes, 
Our designs are the latest and most approved, while the 
workmanship, material and finish are of the highest order, 
Our catalogue will tell you all about them, as wel) as of our 
planers, shapers, drills and other tools and ‘supplies. 


SEBASTIAN LATHE CO., 
117-119 CULVERT ST., CINCINNATI, 
DYER & DRISCOLL, 


PATENT SOLICITORS, 36 WALL S8T., N.Y. STAR LATHES 


. kkk 


rows dome. aM my patent > ofterTeng : Foot Power Screw Cut- 
work, Goth for Fra amd forsiqn countries, ting, Autematic Cross 

: P dene forssa Feed, 9 and 12° Swing. 
Covtimously forthe past fourteen, yen 


Send for Catalog B 

Seneca Falls Mfg. Co. 

Po, Ps | 7) 687 Water St.,Seneca Falls,N.Y. 
WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 
that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 





CATALOGUE FREE. OHIO, 











JENKINS BROS., 71 John Street, New York. 
31N. Canal St., Chicago. 17 N. 4th St., Pilledsiphie. 105 Milk St., Boston. 


MODERN MACHINE TOOLS - 


Constructed from designs embodying all 
the late improvements in economy, manip- 
ulation, strength and accuracy. 


BETTS MACHINE CO., Wilmington, Del., U.S.A. 8 
































(Continued from page 38.) 
N. H., 


in general in 


writes us as follows: “Business 
this 


with little prospect of improvement until 


section is very quiet 


alter Inquiries are coming in 
but looked 
alter the customers say they do not intend 

November 
factory, we 


election 


more freely, when they are 


to place orders until after 


first. 


any 


Regarding our own 
have had all the work we could do for the 
last eighteen months with a full comple- 


ment of men, while in some departments 


the orders on our books will last for six 
months. A large percentage of the or- 
ders we have had, howeve r, were for ship- 


ment.” 
Iron and Other Metals. 


The hint given in the last week’s report 
of a somewhat improved tone in the iron 
other author- 
not rash to affirm 


the market has 


market is corroborated by 
ities, and it is perhaps 
that the turning point of 
finally been passed 

All the mills of the Ex 
works of the ( 
dock have 


of lack of orders, 


the 


Thompson 
at Brad- 
because 


lgar 
arnegie Company 


suspended operations, 


and it is reported that 
blast furnaces of the 


seven ol nine 


Carnegie’s Braddock plant are to be 

banked soon 
Not enough bus 

the 


stiffen prices. 


iness is now being trans 


acted in metal market generally to 
Lead, 


ing some of its lost ground 


however, is regain 


Quotations. 
New York, Saturday, September 5th 
Iron—American pig, tidewater delivery 
No. 1 foundry, Northern....... $11 75 $13 00 
No, 2 foundry, Northern ; 11 25@ 12 00 
No. 2 plain, Northern... .......... 10 50@ 11 00 
OO PONE. 02s. <6. a0n000s --»» 10 50@ 10 75 
No. 1 foundry, Southern 10 7>@ 11 B 
No. 2 foundry, Southern....... 10 25@ 1075 
No. 3 foundry, Southern 1) OO 10 B 
No. 1 soft, Southern .. 1015@ 10 50 
No. 2 soft, Southern.. 10 2@ .... 
Foundry forge, or No. 4S uthe rn 975 @ 10 00 


Mill price, in Carloads, on dock; 
refined, 1.20 @ 1.35¢ Store 
: refined, 1.50@ 1.70¢e 


™ Bar Iron— Base 
common, 1.10 G@ 1.206 
prices : common, 1.40 @, 1.50¢ 


—— 4 

Tool Steel—Ordinary sizes, standard quality, 5% 
i 7e.; extra grades, 11 @ 12c.; special grades, 16 
and upward 


Machinery Steel From store, about 1 


brands upward 


75. ‘Special 


Cold Rolled Steel Shafting—Base size in carloads, 
about 2loc.; 2%4c. for smaller quantities from store 

Copper--Carload lots. Lake Superior ingot, 105 

1l07gc.: electrolytic, 103¢@ 105g¢.; casting copper, 
OLE @ 10% 

Pig Tin— For 5 and 10-ton lots, 13.40 f.0.b 


Mg Lead—In carload lots, 2.75e 


Spelter In carload lots New York de ‘livery, 
3.6244 @ 3.65c. for standard Western brands 

Antimony Cookson’s, Tg Hallett’s, 6.40 
Japanese, 6.40 

Lard Oil —Prime city, present make, 39 @ 40e 

A +. a” 
Manufactures. 

rekousha, Mich., will put in an electric light 
plant 

Hastings, Mich., w put a system of water 
works 

Ii. W. Scott, Floyd. Va., will ereet a flouring mil 
and install new machinery 


Osgood & Wagner, Carlisle, Pa., will start a new 


shoe factory, and install new machinery 
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The Washington Novelty Mfg. Co., Washington, 
D). C., will erect a plant and install new machinery. 


The Connellsville Lock Co., Connellsville, Pa., 
will erect a lock plant, and install new machinery. 


The Ontonagon Electric Light Co., Ontonagon, 
Mich., will erect a $50,000 plant for lighting pur- 


poses, 


Planters’ Rice Mill Mfg. Co., Savannah, Ga., will 
shortly install a line of new and improved ma- 
chinery. 

The city of Reading, Pa., will erect a garbage 
crematory, and will place machinery of an im- 
proved type. 

The Capital Traction Co., Washington, D. C., will 
erect an electric plant, and place new and im 
proved machinery. 

The Union Shoe and Leather Company, of Winni 
peg, Man., propose increasing their factory and 
adding new machinery. 

A. E. Preston and F. A. Kirby. of Battle Creek, 
Mich., have formed a partnership to manufacture 
wire nails and wire nail machinery. 

H. Keppel & Son, of Zeeland, Mich., will erect a 
flouring mill at a cost of $75,000. Engines, pumps 
and milling machinery will be installed. 

The Solvay N. Y., are 
constructing another large addition to their plant 
three stories high, and 192 feet by 90 feet. 


Process Co., Syracuse, 


At St. John, N. B., The Maritime Cold Storage 
Co. is being incorporated with a capital of $90,000 
They have applied for a site at Sand Point. 

A company, under the title of The Standard Fibre 
Lining Company, Ltd., is seeking incorporation, to 
manufacture fibre pulp and paper at Manitou, Ont., 
Canada. Capital $40,000. 

Messrs. Flinn & Hulcher, of Battle Creek, Mich., 
have closed a contract with Vicksburg, Mich., for 
50 are and 500 incandescent lights. The town will 
also put in a system of water works. 

At Syracuse, N. Y., the Central City Light and 
Power Co. has been formed. Capital $125,000. Di 
rectors, Eugene Hughes, John F. Gaynor, Wm. B 
Kirk, Anson E. Alvord, Hamilton 8S. White. 

The Preston Gold Mining Company, Ltd., of Seine 
River, are seeking incorporation to operate a gen- 
eral mining business, with a capital of $50,000, and 
chief place of business at Rat Portage, Ont., Can 
ada. 

E. V. Everette, Aughenbaugh & 
Minn.. will erect a large flouring mill at a cost of 
$175,000, to replace one recently burned. New en 


Co., Waseca, 


gines, pumps and milling machinery will be in- 
stalled. 


I, R. MeMullin Mfg. Co., Chicago, Hl., intend to 
fuliy equip an entirely new shop with the most im- 
proved machine tools. Mr. Chas. T. Hildebrandt 
has been appointed to the position of general 
superintendent. 

The Lansing, Mich., Iron and Engine Works has 
been reorganized, Judge Vernon H. Smith. pres., 
Ionia; Harris E. Thomas, vice-pres. and gen’l mgr.; 
Arthur Woodmancy, secy. and treas., with a cap- 
ital stock of $100,000. 

United States Air Refrigerating and Power Co 
has been incorporated at Newark, N. J., with cap- 
ital of $100,000, to manufacture and deal in pneu 
matic appliances for refrigerating and power pur- 
poses. Wm. Clinton Burling is president. The 
factory will be located in Brooklyn, N. Y. 

The Armington & Sims Engine Co., of Provi 
dence, R. I., have been forced to make an assign- 
ment, and it is feared will not be able to resume 
business. We understand that the failure is not 
due solely to want of success in the business itself, 
but partly also to complications with other unsuc- 
cessful enterprises. 

Wm. Johnson, of Montreal; Geo. McAvity, St 
John; John D. Chipman, St. Stephen; Frederick P. 
Thompson, of Fredericton; J. T. Dibblee, of Wood- 
stock, and Joshua Peters, Moncton, have applied 
for letters of incorporation under the title of New 
Brunswick Cold Storage Co., Ltd. Capital $300,- 


000, and chief place of business St. John, N. B 





shown above combines simplicity with strength and lightness. Easily 
adapted to various sizes of pipe, rolling instead of sliding motion, no 


21 Atherton St., 
Yonkers, N.Y. 


Aaa 
- a of 
ipe-Cutting 
Threading and 


T. 
Machines. 





loose parts to become detached and mislaid. All wearing surfaces are P; a , 

of tool steel, hardened. Less friction of parts than any other pipe cutter * !P¢ Cutter Circu ar 

ened. for the asking. 
This beats 


Columbia University 


in the City of New York. 


SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and spec- 
ia] facilities for graduate work in all departments. 
Circulars forwarded on application to the Secre- 
tary of the University. 








Wind, Steam or Horse Power. 
We offer the 
21-2 ACTUAL 


WEBSTER HORSEPOWER 
GAS ENGINE 


For $150, less 10 per cent. dis- 
count for cash. Built on the 
interchangeable plan. Built of 
the best material. Made in 
lots of 100, therefore, we can 
make the price. Boxed for 
shipment, weight 800 pounds. 
Made for Gas or Gasoline. 


tw Write for Special Catalog. 
WEBSTER MFG. CO. 
1079 W. 15th St., CHICAGO. 








STEAM 
= 


HANDSOME CATALOGUE ON 


ONDENSER 
THE CONOVER MFG.CO. 39 Conruaxor SLNY. 


~ ONOVER 
10% 








SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 





Solder without Rust 


BY USING THE ELLIOTT 
NON-CORROSIVE SOLDERING FLUID 
SAMPLE POST-PAID 10 CENTS. 


ELLIOTT CHEMICAL WORKS, Newton, Mass. 





FOR SALE 


For Manufacturing. 


Because of removal, we offer for sale or 
rent, at a bargain, our shop 120x 33 feet, 
three floors with blacksmith shop attached. 
Reliable 30-horse water power. On D. L. 
& W.R. R., five miles from Syracuse. 

Address, 
WESTON-MOTT COMPANY, 
JAMESVILLE, 
Onondaga Co., N. Y. 








DIETZ, SCHUMACHER & BOYE, 


Successors to DIETZ, SCHUMACHER & CO. 


CINCINNATI, OHIO. 





STANDARD ENGINE LATHES, 14 to 30 INCH SWING. 
IMPROVED RADIAL DRILLS, 52 to 120 INCHES. 


LATEST IMPROVEMENTS, 4,2 


FINE WORKMANSHIP. sales 


DAWSON & GOODWIN, Chicago. 
J. J. McCABE, New York City. “ 





You can advertise in the “ American Machinist” now at the 


uniform rate of $2.40 per inch per issue—one time or a hundred 


times. & No extra price for trying. Ads are bringing results to 


others, and we believe they will to you—we want you to try. 


Foreign orders for machinery are being placed, and the “ Ameri- 


can Machinist” has influenced more of it than any other paper. 





WE MILL ALL KINDS OF FACE anbD CYLINDER 


Perfect finish . . no cHAaTTER MARKS 
Absolute accuracy 
Not cheap e © « « BUT GOOD-VERY GOOD 


The Newark 
Machine Tool Works, 


NEWARK, N. J. em, 


CAMS 
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BAUSH & HARRIS MACHINE 
age CO. HOLYOKE, MASS. 


MANUFACTURERS OF 


et Patent 
Radial 
Drills 


VERY 
DESCRIPTION. 


TI NC 


CUT ENS 


MACHINES, the Latest and Best. 
HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 


German Agents: 
Schuchardt & Schutte, 
Berlin and Vienna. 










All sizes from 3 ft. to 
M 











lish Agents: 


London and Birmingham. 








Miner & Peck Mfg. Co., New Haven, Conn. 


THE TAYLOR-RICE ENGINEERING CO., 
Works: Gloucester City, N.J., U.S.A. 


Adjustable Boon 


Send for New Pamphlet. 











THE WATERBURY 
FARREL FOUNDRY 
AND MACHINE CO. 
Waterbury, Conn., U. S. A. BUILDERS OF 
MACHINERY 
FOR MAKING 


HARDWARE 


STEEL TUBE, BICYCLE PARTS, BRASS GOODS, 6ILVERWARE 
AND STEEL GOODS. 


Roots’ New Acme Hand Blower 


For Blacksmiths, etc. Slow Speed, 
Positive Blast, Durable, Compact and Cheap 





PORTABLE 
FORGES, 
TUYERE 
IRONS AND 
FOUNDRY 
BLOWERS. 


P.H.&F.M.ROOTS 


Manufacturers, 


CONNERSVILLE, IND. 






New York Office, 
109 Liberty Street. 
J. B. STEWART, Mar. 























ELECTRIC, STEAM 

AND PULLEY TYPES, 

GREATEST AIR VOLUME, 
LEAST POWER 


Chicago, f)ROGRESSIVE AND G) Mijees 
22 and 24 ~APARTMENT 

West 
Bandolpb 
Street, 















BUFFALO 











Chas. i ores & Co., Ltd., 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


a n or Giant. and | Hot Water Pipes, Boilers, eto! 
Nea Conducting g Coverings to BorITER cover: , 
H. W. “TOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 
Asbestos Roofing, Etc 
Jersey City, Chicago, Philadetphia, Boston, London 





87 MAIDEN LANE, N. Y. 


CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


SEND FOR CATALOCUE. 











2343 & 2345 
| Callowhill St., 


PHILADELPHIA, PA. 











HORIZONTAL 


MARIS BROS., 


STURTEVANT. 528s 
eens 


B. F. STURTEVANT CO. 
NEW YORK. PHILADELPHIA, 


SEND FOR 
CATALOGUE. 





CHICAGO. LONDON, ENG. 


BOSTON. 














gage 









North-Western 


Railway 


Manufacturers contemplating moving or 
establishing branch factories in the — 
are requested to inquire what we can offe 
them before locating elsewhere, 

H. R. McCULLOUGH, 
GENERAL FREIGHT AGENT, 
CHICAGO. 










EACHING with its 7,966 
miles of road the famous 
Water Powers, Coal Fields, 
Iron Ore Ranges. Hard and 
Soft Lumber Districts located 
in Illinois, Wisconsin, Michigan. lowa, Minnesota, South 
Dakota, North Dakota, Nebraska and Wyoming, and by 
traffic arrangements with other railways, 7,350 stations 
located on 41,000 miles of railroad (one-ninth of the 
entire railroad mileage of the world, and one-fourth of 
the railroad mileage of the United States), has on its 
line more industries than any other western railroad. 




































FLATHER & COMPANY, 


maeenttcits N. H., U.S.A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 


The Flather Lathe, 22 inch. 








48 AMERICAN MACHINIST 


September 10, 1806. 





PROVIDENCE, 
R. I. 


BROWN & SHARPE MFG. CO. 


No. 3—60" x 14" x 11" 


a SURFACE GRINDING MACHINES. 





Patented August 12, 1890. 


These machines are used for grind- 
ing parts of machines of cast iron or 
steel, either hard or soft. The entire 
cost of files is saved, and better sur- 
faces are obtained at one-quarter the 
cost of labor usually expended in fil- 
ing or stoning. Skilled workmen are 
not required to operate the machine. 
BUCK & IICHAAN, 380 Whitechapel road. 


London 

CHAS. CHURCHILL & CO., Ltd. . 9-15 Leon 
ard st,, Finsbury, London 

GUSTAV ‘DIECHMANN & SOHN,” Zimmer- 
strasse, 57, Berlin, 8S. W. 12, and VII. 
Bez. Breitegasse 17, Vienna. 


sandr FRERES. & €O., 21 Rue Marte! 


j 
2 U. ‘BAIRD MACHINERY CO., 74 Water st.., 
4 Pittsburgh, 
= R. WOFFELD & ‘CO., 61 Carroll street, 
Buffalo, 


E.A. KINSEY & CO., 227 W. Fourth st., 
Cincinnati, 

MANNING, MAXWELL & MOORE, 111 Lib 
erty st., New York City; @ South Canal 
st., Chicago, Til. 


Grinds work 60" long, 14" wide and 114" high. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


) UNIVERSAL MONITORS. 


jaanpidie baal 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


























We have a few of our common lathes in stock, new, as follows; 
will sell at a low price, guaranteeing them strictly first-class: 


One 18 inches by 10 feet. 
Two 21 oe “* 10 aad 
One 24 “ < 672 saa 
One 24 “ “ 14 “ 


THE HENDEY MACHINE CO., TORRINCTON, CONN. 





THE POND MACHINE Toor co. 


MANUFACTURERS OF ==———= 


Metal Working: Machine Tools, 


RADIAL DRILLS, BORING MILLS, PLANERS, 
LATHES, DRILL PRESSES, and all High Grade Tools, 


heavy and powerful, from latest and best designs. 


MANNING, MAXWELL & aa, 


SOLE SALES AGENTS, 
Ht & 113 Liberty St.,NewYork. 


424 Teleph Bidg , Pittsburgh, Pa. 
60 South Canal st., Chicago, IL 












PPEEEY I | D ill. : 

: _ Universa Horizontal Dri 

> 9OPEERERDD Od OD >EDED DEED 
7 

¥ . Five sides of a cube can be 

> * drilled at any angle without 

co - ‘ 

. . re-chucking the work. 

= - €> Write <Dd 

> ==} ~DETRICK & HARVEY MACHINE CO., 

eee —~ PRREREEES Baltimore, Md., U. S. A. 





Cuts, Photographs 


MANUFACTURERS OF 


ENGINE LATHES 


from 17 to 64 in. swing. 


LOWELL, MASS., U. ®. A. 


and Prices furnished on application. 


—_ TOOL Co., 





SSR yp? 


NUNION-ST_-\We 








Who can think 

Wwanted— n Ca of some simple 
thing to patent? 

our ideas; the mey oetng oe wealth. 

Woe 5 HN WEDDERBURN tent Attor- 


neys, Washington, D. C., for toi a $i, 800 prize offer 
and list of two hundred inventions wanted. 














Fine Grade Drop Forgings. 
WYMAN & GORDON, 
WORCESTER,MASS. 
Stuart’s done Pons 
Wedge Coupling. 
REQUIRING NO 
KEYS. 


Have successfully 
Stood the test for § 
years and are still 
being shipped on trial, or money returned if you 
wantit. All sizes kept in stock. 


R. J. STUART’S FOUNDRY 
AND MACHINE WORKS, 
NEW HAMBURGH, N. Y 








JONES & LAMSON MACHINE COMPANY, SPRINCFIELD, VT. 


- SEE PACE 14. 


FLAT TURRET LATHE. 





